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PREFACE. 



rHE number of Treatijis 9n this SubJeS^ wbUh 
are fo frequently ujbered into the Ivorld^ undif 
the Sanation of great and illuftrious Titles (on thi 
Addition of this fmall TraS) will very probably Jlart 
iwogrtat ^efiions Mgainjl it. The ift /V, Why 
it makes its Appearance, without a Dedica- 
tion ? and the id^ What Occafion is there for its 
appearing at all ? Tojpin out the few formal Lines of 
41 rrefaUj I gladly embrace an Opportunity of anfwer^, 
ing tbern^ and declaring my Realonsfor publijbing: 
for my PredeceJJors in arithmetical 14^ ritings^ however 
they may have left uncultivated the Flowers of thai 
Silence^ have left a fmall Field for prefatory Difcourfes^ 
But htppy for me^ the limits of my Book^ and the ex* 
tenpve Uft of my Subfcribers have confined all my ex* 
iufes to the Compajs of three fmall Pages. 

INanlwer to the firft ObjeSliony Icanonlyfay^ 
ihat if the Wcrk hai any Merits the Public have dif- 
iernment enough to find it out^ and^ Ihope^ will bege^ ' 
nerous enough to acknowledge it \ if it has none^ it 
would not only difgrace its Patron^ bnt render the Jm^ 
thor Jiill more contemptible ; and after alU (^egardlefs 
sfthe Dignity of a Dedication) every Per/on t^doubt* 
adly hasy and every judicious P erf on certainly will ajferi 
Us Right ofjuipngfor himfelf. 

jfS to the Jecond Obje^ion^ many People may ftumiU 
titpon it ; sfpeciaHly thofe Gentlemen whofeldom give 
tbemfehes the Trouble of looking further than the 
tttle Page ; for there — every Treatife is complete^ and 
Mefj rule adapted to the mianejl Capacity ; whether 
thefe Title-page^promijfes have in any Degree been per* 
fornCdy I appeal to thofe who have made Tryal of them. 
For my own fart^ I have heard many Gentlemen^ whom 
itamiadtbe Htnour to jualifj Jtr pihlit Offices^ (and 
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'fvf^o were nrt only indejatiguahle in their Studies^ hut 

Men cf clear Under ftuni}ng) diihre Uyat theiufmojt 

. improvement they could ever reap by reading, any of 

■ them^ was no more than a Jupetficial: Knowledge of 
^ the kuks^ without being able to give! th» k<l/i 'Reafon^ 
y why any particular upiratieri^Jhould produce the Effect* 
> TheirPerJmfions and /(jJkrQnces thai if 1 would piiblilh 

as 1 taught, 1 ccufd nof fail of. Encouragement, 

- were my firfi^Mot.ves for- printing this Irecitile, I ^do 

''-mot mean by this Declaratipn^ . to call in ^i ft ion the 

-the Abilities of any ylttthor-^ but Knowledge is one 

-^ Things andtheJrt ofcommnmating thavKnowledgey 

■ is another ; In this • iqJhRefpe^ only^ anf Work of this 
"^ Nature can be properly faidto be ;N E W j for .the 
^Principles mufi always jccntinue the fame. 

..-. . THJSkJ€(fds*MitoJayfmeihing-ci>ncermng my Tla/i; 
. ^firfltheny I have endeavoured all thro^ the Work (etnd 
J hope not in vain) xo^ae^every^jRule-* depend (only) 
mi what has gone before it. 

, 2i^\y.; In, defimvg.any'PrspoJinonj where I foresaw 
.^yfei'-ming (Jbjc^ion that might he \ftarted^ whuh I 
liouU not anfwer by\nne cjaniinusd' Chain of- reafonmg 
^j(witbpUt\ffm^ifjg.Digreffions from the prinoipal Poirtt) 
■ \ J have in that Gafe^ht^wnit 'into'-^eftion and jht- 
^fwery , it ^-b^ng' not^onJy ihe^r.ts/ly ■ but alfo the m$J} 
V naiurql ff^ay of . introducing . them ; . and-.^hhough * / 

have always thought B^kt.wr^e entirely in that-Maa^ 
^n^ry.very trifling and difguftful^ yet, I. hope in. all Places 
"• where I have made ufe pj it^ itwilltiot only be^pardq^- 

ed^ but approved. . 

And.^dly. -fn all P(a^fs .inhere!!. tbmght'ihere.zuas 
^prohabilUypfibe^LearnLr ^.tnijiaking.lhe vPrindpies 
^Tk which, the Opueration riepinded^ *i htpue there iUuti^ 
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<0(lihmgh it may feem ftrange to hhriy why the ttu§ 
different Operations fiould not produa the fame EffeU^ 
J there being a jeeming Degree of Rtafon in both) yet 
iy this meanSy I not only convince tbem of the propriety 
■if the one^ but the inconjiftency of the other. 

THESE y I thinks are the only fignificant ArticUs^ 
I have to take notice of \ and for the rejU without an9 
'^ther Introdu^ion. I humbly Jubmit it to your f. ecijion^ 
mfttr having firji r*:tumed my mo/l grateful Thanks X» 
^ Fritnditfor 4beir generous Subfcriptiom* 



W. THO.\iPSQIi 
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The Explication of fome Marks^ 

Made Ufc of in this Work. 

e- Two parallel lines are the marks of equality ; ladsit 
That is> 12 pence are eqaal to i (hilling. 

«)- St George*^ crofs Unifies more, or AdditiooT as 5:44^ 
=58. That is, 5 more 3, or 3 added to 5 is equal to CL 



f#f A ftreight line figni^es lefs, or Subtradion ; ii 
4 --2=2. That is, 4 lefs 2 is equal to 2. 

X St Andrew's crofs denotes Multiplication ; u SX3^1S* 
That is 5 multiplied by 3, is equal to 15. 

0t A line between t points b the (ign of Divifion ; i# 
15-7-3-5* Tl^^ >>• 15 divided by 3 is equal to 5. 



i» . 



f ; Four points, fet in the middle of 4 numbers, denote 
them to be proportional to one another, by, the Rule of 
Three, As 2 : 4 : : 8 : 16 That is, As 2 is to 4» 
lb is 8 to i6« 



N. B. In fome lines of the Decimal*^ 
Tables, the Periods which (hould di. 
vide the Integers, do not appear: but 
the Piftances betwixt thofe and ^hc 
Decimal-Parts, will be a fufficient Di(^ 
tin£tion. 
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Mr John Weight 
Mr Samutl Lenox 
Mr JohnBUckburnjun. 
Mr John Chovky 
James Gilleat Efii 
MeiTrs Green ami [ackfon 
Benjaoiin Mundk Ifq 
Mr Boats 
Nicholas Alhion Elq 
RTt Georje l^unbar 
Cl=*r,.sGoreKf4 
i-.lunJle Efq 
Mr Thomas Tarleton 
Mr l.jhn White 
Mr V\'iliam C.Jvfrt 
Mrrieot^eG-.lchrift 
Mr Thomas Gaikc-i 
Mr .-ilexanderNotinghan* 
Mr WilliJOi DenifoD 
JlfV Thomas Siainforii 
M' -learkron 
Rlr RicKi <i iHckfon 
Mr l'r(.>,b unior 
Re» .^Jr Irer^ton 
Ml Edniuul Ljron 



MrBenedia PaurWagm 
\^r Anthony Whyte 
\ir Thomas Rumbold 
\ir Thomas Goligl.dj 
Mr Jofeph Goldie 
Mr John Zuiil 
vir George Vinablet 
Mr William Lightoody 
JoTeph Brooks E((j 
Mr John 1-trowrt 
Mr 'I'homas Lafc 
Mr Johrt ^^ckhiiufe 
Mr RobLT I Kennedy 
Mr J.>hn LUI4UUC 
Mr William Abbo 
Mr John-Htiikirley 
Mr Thontis ,!rowii. 

Ing.aml'fq . 

Mr John Knight 
MiffrsBenionaodPoIW 

ivhaite ; copies. 
Mr — Kent 

He>wood f.t\ 

FeliK Doran Elii- " 
Mr John Sykes 
M' Wllham Sole 

Mr Williara Crofbie j'li 
MclTrs Hillary and •Sco 
Mt IhomiS Part 



-Wr; 



ge 



Mr Thomas" Ward 
Mr lohn Yates 
Mr Henrv Fiatford 
fl/r^eorce i,;.nj;foii ' 
Air John Urinkwater 
Mr '>avjd kinjoni 
Mr Milthaa Kerlhov 
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Mr William Woodville 
Mr James Chapmen 
Mr — Colquit 
Mr William Riry 
Mr John Perkin 
Mr Daniel Backhoufe 
Mr John Dobfon 
Mr Jofeph Rathbone 
Mr Peter Hunt 
Mr — Cooke 
Mr Thomas Ryan 
Mr Robert He/keth 
Mr John Baiflie 
Mr William Ker 
Mr — Boulfon 
Mr Chriftopher Ewart 
Mr Thomas Carter 



Liverpooky ^c, continued 



Mr Ambrofc Lace 
Mr Wingfield Hardinf 
Air — Warran 
Mr John Bell 
Mr Chrift. WcthcrhcrA 
Mr Jofeph Leay 
Mr William Banks 
Mr William James 
Mr Robert Mitchell 
Mr Mark Whitcfidc 
Mr — Kycs junior 
Mr William Winner 
Mr Cook 
V/r Graham Curate* 

Ormfkirk 
Mr James Cowling d ® 
I Mr Philip Orton 



in 



In Manchefter, 



Mr Jonathan Bcever 
Mr Alexander Fullerton 
Mr Adam Oldham 
Mr Ben. & John Bower 
Mr John Harmar 
Mr Jofeph Hyde 
Mr Ifaac Crewdfun 
Mr Thomas Stott 
Mr Peter Baron junior 
^ r Daniel Bailow 
Meffh Nathaniel and John 

PhUips 
Mr Jofeph Smith 
Mr William Houghton 
Mr James Cowperthwaite 
Mr William Rigby 
Mr Ro4>ert Hibbert 
•'''''r Thomas Mawiold 
^^r Tboitta* Walker ]un,, 



Mejfrs John and James 

Potter 
Mr William Wilks Blacky 

more 
/k/r James Cook junior 
Mr Samuel Robmfon 
l\lr Kdward Radcliffe 
.yieffh \\ ikliam & Tbomc^ 

Starkic 
Mr James Grierfonr 
Mr James U akon 
1 r James 1 ilJingc 
Mr Thomas KenyoQ 
Mr Abraham Slark 
Mtt William HarrifoQ 
Mr Robert Reynolds 
heffrs NfirlK and f aaftu. 

Phih'ps 

Alt: \o\iQ, Omar 



1^ SW&SCRiP£fl$ NAM'i:;, 

Manchefiijfy ^c. qontinu^d 



Jfr Peter Si ^on 
Mr Richard Kayc 
Mejrs Bartons 
Mr. Samuel Kenyon 
Mr Thomas Birch junior 
Mr John Howcourt 
MeiTrs Thomas and John 

Mr John Harrifon 
Mr Holland Oukers 
>:r Peter Walker 
Mr William Bullock 
MI John, Befwick 
"Mi- John Wright 
l^r John DunningtpB 
Mr -^ Staneforth 
Inr Matthew Hardm^ia 
Mr John Kav 
Mr Cliarles Hort 
Mr Vlarriot Hill 
.»ar EdniunJ Cltgg 
i^r Caleb Clough 
Vi eflrs William and Peter 

Wood 
Mr John Robinfcn 
^r Charles Chad wick 
Mr James Touchet 
^ • lofeph Doxon 
iftr Robert Holt 
frr James Allen 
nr John Hotford 



I 



Mr Rdward BafroW 
Mr Henry Fielding 
Mr George Riftitoli 
Mr Thomas Philips 
Mr Will am Hampfoa 
-^r Ben. Longwinter 
Mr John Smith 
Mr Titus Hibbert 
Mr Thomas Partingto 
Mr Henry archint>iv. 
MelTirs Hollis and Birck 
Mr Richard Clegg 
M^r William Douglafs 
Mr Jonathan Ha worth 
Mr John Collier 
Mr Ralph Bate 
Mr John Wilding 
M r Jofeph Abbett 
Mr John Bagnall junio^l^ 
Mr Low and co. 
Mr Kitter Mofley and cq, 
MefTra Leigh's and Daf« 

well and co. 
Mr x\ illiam Arrowf n tk 
Mr John Wolftenholiu© 
Mr Jofeph Seath 
Mr Richard Dixon 
Mr George Ridirigs 
Mf Nathaniel ^ulnc 
Mr William Walmfte^ 



In M^ry^port* 



Ur George Mankhoufc 
N-r James Piftlevaite 
|lr WiliiiUtt Poftiewaitc 



1 



Mr Charles tTdaW 
Mr Jgha Scgti. 



XUB:S;CRL;B£il,S NAM£^ xxi 



In Mqrpetby 

John OrdcEqf 

FeDoick Efq 

The Rev. Oliver NaJlor 
Dr William Fen nick 
Mr Edward NewtoQ 
A/rJohn Archbold 
Mr Charles Sttoddart 
Stephen Watfbn Efq 
Mr Robert Poingle 
Mr William Clarke 
iltf#* Aldxaoder Black 



and its Environs. 

Edward Ward Efq 
Mr Thomas Gowea 
Mr John Wilfon 
.^Jr William Sanderfba 



captain Hebb*rn 

George CoIlingWodd Ef% 

jyir George Midford 
>ir Robert Trotier r^ 
Vir Alexander Fakonac^ 

Mr John Warge 

Mr Revert Ho. flfly " / 



^In N^vt&ftUuponTyiie^ and its EnvironSm 
Dr Rotheram ^Fatrcett Efq 



Mr Sunderland 
Mr Thomas Slaok 
Tjie Rev. Mr Louthian 
Mt — Thompson 
Mr Andrew Wilfoa 
The Rf V. Mr Hall 
Mr — Featherftonbaugh 
IThcRcv. MrMoafes 
Mr T- Bmnton 
Mr Waiiam Alderfon 



Mr Charles Gray 
Mr Grigg ' ' \ 

In NorthdUrton^ i^c. 



The&ey.Cubthert Wilfot 
Mr Paul Jflckiba 
William Peareih Efj 
Edward Mofley E£i| 
Ralph Carr E(q 
John Reay Efq 
William Gibion E% 
Mr Jdfeph Airey 
Mr — St.oney 
Mr Thomas David foB 
Mr Jacob Lambert 



J^^f William Hodgibn 
Mr — Gale 
Mr William Waile^ 
Mr George Sinkler 



Mr James Langdale 
I Mr Thomas Ruddock 
Mr William* Peacock 
Mr John tiUa 



J|Ir Godfrey Hirft 

In Ptefton^ '&c. 
Mr — Whitehead | Mr William Lorimer 



Mr Thomas Wilfon 
Hr Wiitiam Riddihough 



Mr James Drinkwatff^. 
Mr Johal^t«a 
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Prejlon^ &c. continuecK 

Mr Willam Green Mr Robert Abbatt jun. 

Mr Thomas Wilfon Mr Thomas Addifon 

Mr Ralph \> ^tfon ' Mr Thomas Cowell 

Mr John Watfon Mr — Goodman 
Jjllx Thomas Aildred 

In Rochdale. 

Mr James Royd 
Mr Ralph 1 aylor 
Mr Edmund Lord 
McffrB. 1 fa ac and Thomas. 



Tbe RCT. John Shaw 
Jklf John Walmftey 
Mr Edmund Smith 
Mr Seth. Fjitcroft 
»ir John Dawfon 
Mr John Law 
Mr Robert Whittakcr 



Smith 
Mr 1 homas Knowles 
Mr — Harriot 



In Sunderland. 
ir James Graham '^ Mr James Waugh 



Mr Jonah Furnace 
The Rev. Mr Readlej 
Mr James Lawfon 
Mr George Mowbray 
The Rev. MrLally 
The Rev. Mr Cooper Ab- 
Mr Jonah Burleigh 



I 



Mr Thom as T hompfoK 
Mr |chn Salmon 
Mr V\ i]]iam Watfon 
Mr A. Scott M. A, 
Mr Blakiflothe 
Mr v\ illiam Webfter of 
Stockton ^ copies 



In Vlverjione^ '&c.. 



Mr Samuel Kilner 
Mr John Golden 
Mr Thomas Ireland 
The Rev. Mr — Walkcf 

in Bootle 
The Rev: Mr Smith d « 



Mr Roger Taylor 
The Rev. Mr Archer 
Mr William Hart 
Mr Thomas Benfon 
Mr Tliomas Green 
Mr William Berfon 
Mr James Couplaod 

In Wakefield. 

Rer, Chriftr. Atklnfon Mr Matthew Bryan 

Mr Frances Maude fen 
Mr /Robert Nicholfon 
Mr Joha NailM^ 



Mr Thomas Goodair 
Mr Jofepb Browne 



SUBSCRIBERS NAMES. xxiU 



In Warrington. 
Mr Darbftiire Gaflcell Mi Benjamin Boltoa 

Mr Samuel BaiiJey 
M'% Ly ia Unfworth 
Mt Rogtr /{ogerfon 



Mr John Borrodale 
Mr John Rooli 



Mr Samuel Eaton 
Mr Thomas Hall 
Mr Eyers 12 copies 

In JVigton. 

; Mr James Simood 



In Whitehaven. 



Mr James Spedding 
Rev. Thomas Spedding 2 

copies 
Mr Scholficld 
Mr Ifaac Lictledale 
Mr John Dixon 
Captain Skeffington Lut- 

widge 
Mr Henry Littledale 
Mr Robert Fifher 
Rev. Thomas Sewel 
Mr Chriftopher Robinfon 
Mr Miles Atkinfon 
Mr James Hall 
Mr Charles Bowman 
Mr Alexander Thompfon 
Mr Jofeph Richardfon 
Mr Daniel Si anger 4r 
Mr William Palmer 
Mr Thomas Hartley 
Mr John Coupland 
Mr WilliaaiGale 
Mr James Wennington 
Mr Ifaac Hamilton 
Mr William Howgill 
Thomas Lutwidge F fq 
Mr William Lirtleklale 
Samuel Martin Efq 
Mr John Rumney 



Mr Thomas Partis 
Mr Kichard Gelling 
Mr Littledale junior 
Mr John Finlay 
Mr Jofeph Harrimaa 
Mr Jofeph Hinde 
Mr Robert Walters 
Mr W. Chambre 
Mr John Wilfon 
Jofeph Burrow Jun. Efq 
Mr Michael Collins 
Mr Samuel Potter 
Mr William Littledale 
Mr John Littiedale 
Mr John Ponfonby 
Mr Jofeph Morti-ncr 
Mr Merriot Dalway 
Henry Ellifon Kfq 
Mr William Gilpia 
Mr Edward Fletcher 
William Giadaw Eff 
Mr Jofeph Peaifon 
Mr J.)hn Barns 
Mr v\''iiliam Shaw- 
Mr John Beck 
>1r James Lowes 
Mr Jofeph Walker 
Mr v\ iMiam Donald 
Mr John Fertfic 



w!v SUBS^CRf BERS NAMtS. 



^Vhitehavefii &Ci continued. 



]M[r Jofei^h Teet 
Mr IT'liomas Peele 
H^ r<' Ifaac Stephenfon . 
JM r Henry ThompfoQ 
Mr Michael Wallace 
Mr Daniel Cowley 
Mr John Jackfon 
Mr ( harles Ray 
l^r Henry Bragg 
l^t John Moore 
M^ William Barrovf' 
Mr Henry Boothe 
j^r William Bacoa 
M^ Jdhn Hodgfoo 
Mr John Ware feniot 
)^r Richard AlHnfon 
M^ Henry Jefierfon 
:Mr William Stewart 
M^'John Martin 
Mr /Richard Bowes 
Mr Joleph Yewwart 
j^r George Griffith 
Mr /?ichard Parker 
Mr George Brockbank 
mV Peter Pea Hon 
Mr James M*^ Kenzie 
'^\t Henry Woods 
TWr John Harrifon 
Captain Grayfon 
Mr Anthony Wcftray 



Mr John JackfoB 
Csrpt. Henry Braitl>«raite 
Captain Henry Gillea^: 
CJaptain John /Jothery 
Captain Jamts Grayfom. 
Captain John Powe 
Peter Taylor Efq 
Captain Edward Powe 
Captain Jofeph Fktchcr 
Captain John i^obifba 

i Mr Collins 
Mr John 'Hinde 
Captain William Yeoward 
Mr AllafonFofter 
M r Troughton 
Mr Benjamin Boadle 
Mr Kelfick ; copies 
Mr Daniel Baynes 
Anthony Benn Efq 
< aprain Benjamin Gilleat 
Captain William Peck 
Captain James WHitfieldi 
Mr John Cowman 
Mr Edmund Fitzgerald 
Mjr John Ware juniof 

J^ Cailaghan 
MP Matthew Little 
Mr Andrew L'ntlc 
key. John Kelly 



In Wooler. 



I^Jt James Dawfon 
A/r \^ illiam Pringle 
Mt VV illiam Simpfoa 
Key. Mt Allen 
iWi-— TumbuU' 



• Mr William Grahanr 
Mf William arihaH 
Mr Thomas Thompfon 
Mt Adam Walker ■ 
- NatMgf, unknown' i i • 



In tf^orkington^ and i^s J^nvirons 
Henry Curwcn Efq H. P. Mr Abraham Parkin 



Mr TbHo Brown j 

Mr William Blenncrhaf • 
' • fit ofjftuc'lby ' ' 
The ReV; Jofeph WiUil 



Mm Jane Wilfon 
Mr Ypfeph Gfli 
Mr Jolin Jierlkinfon 
lWr'jdft^*TJi3rfoh 
Mr John Hafrifon 
Mr Safh'ael^Vbwa 
Mr Jeferfon"'^ ' 
Mr Wilifam Lancake 
Mr Thomaipod^fon 
Mr Thoma's (-Vaihbers 
MrR'ilbIl'v\ri'e'n'^' 
Mr'-iiCjenkiKToa 
Captain Standley 
Mr James Wallas 
Mr Matthew RufTdL 

MrMiri^Te (K^alker 
Mr Thomas Kay 
Mr M'illiam Kelfick 
Mr John Chriftian^ijlt 
Mr John Pinchbeck 
Mr John Lawfon , 
Mr^ Frances Harrilott 



I 



r^K 



n 



Mr William Harrnot 
Mr Henry B«eby "^ 
MrJolwBcU ^. 

Mr John Smith 
Mr Adam Scott 
Mr. Stanley Lays 
Mr \Viilianil- D1X09 * 
Mr Walter KirkcponiC 
Mr Henry Fearoa 
Mr Richard Barber 
Mr Jofeph- Martpnde ' 
Mr Matxhew' Fofftcr 
Mr Willian^ 'rtiomlbii 
Mr Chriftopber Hn^crii; 
•Mr James' Hudfon " 
The Rev. Mr Addifot 
^in Wiljtiam Stevens 
Mr John Falicon 
Mr William Hodgfoa 
Mr John Wood 
Mr John Lllwood 

Mr Thomas BucknaU. 
Mr William Watts 
Mr Ifaac Thompfoa 
Mr Henry Weftray 
^r Bowman Crofthwaitft 
^J4vJames rhompfoo 



Mr Jofhua Oldfield 
Mr William Siddall 
Mr Thomas Smith 
Mr Ralph Dodfworth 
Mr Thomas Williamfoo 
Mr Thomas Swum 



In Tork^ ^4 ji!^^ Environs, 



& 

!• 



Mr /{obert Coulton 
Mr William Porter 
Mr Thomas Kilby 2 eofiS 
Mr George Jelford 
Mr John Creighton 
Mr Michael Mao^ 



r ••• 
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TorL Sec. 

Mr Thomas CaWert 

Mr George Be w 

Mr James Loi\tlcy 

Mr ThofQ^s Rightbn 

Mr Charles Bill . 

Mr WflHam Browoy 

Mr Williaci White 

Mr Thomas MafTar 

Mr Richard Raiiin 

Mr John Owram 

Mr -r- Rapier 

Mr John Bay ley 

Mr Jofeph Diegbton 

^Ir George Surr 

Mr Richard Wood 2 copies 

Mr — Coates 

Mr James Maude 2 copies 

Mr John Aliaofon 



continued. 

Mr Henry Hare 
Mr Thomas Lancaflet • 
Mr Thomas Suttei 
Mr Edward Moorhoufe 
Mr John Wiggins 
The ReV, MrCordukes 
Mr Chriftopher Achroyd 
Mr William Mudd 
Sir John O' Carrell 
Mr Richard Garrand juir, 
Mr Jojin Jaiker 
Revd Mr Bridges 
Mr John Flemmg 
Mr — Goullet 
Mr Matthew Coxev 
Robert Dal ton Efq 
Mr Villiam Sharp 
Mr Newcome Cappe 



••<■ 



n Bitrj St Edmmdt 20« Names unknowa. 
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ARITHMETIC 



Ih G s m X r a l^ 






HE kMMttedgt of A«iTir«iric ii 
^jtr T "l^^it not only abfoluiely neceSaTy at i< 

' i_ v^*-^ /* '^*'^' " ^'"'^'^ *"** ^'""'^'^'' 
'■ JOO^JK {whiclj canfiol be carried on' to anj 

iconriderable ME teat without it] bat it it alfo prodnAirt 

of further advantages ;' For tt leaeha us the ati A 

Teafoaiog, eolargej »ur. ideas, and fits and picfarea 

the mind for HudJes noredillicult and abflrufe. 

ARITHMETIC waflfta of iiro paH», wz. 
WrfolH NtJMfiSHs, and 

FitACTIOKt. 

j^rithiietk in Wkdt Numbm. otlisruife csRe^ flrf^ 

JWT, is \vticn thermmbers are^ntirejor- whole (juantt- 

tuti'an! not divided into pares ; fa T\ia huiulrcd wnX 

B tweSt^ 



s O/AUITHMETIC 

itwenty (Ire pounds, ar^ Two hundred aa4 twenty fira- 
-%vhole (|U40ti|ie$, ox hfi^ers. 

■ *■/ 

BUT if ^ were tjo. write 4own T^o hund4^4 ^M 

cwenty five poonds, fiv^e ^iliiRgs ; then the T^o bpif- 

^dred and tweojky &re pounds wfuld be the Ifit^ers^ «s 

ii^fore ; and the five fitiUig^s wqyld be a broken ; At 

^fradlional part of one of t^Ofe Integers^ or (which is 

<he fame thing) part of one poand. 

AGAIN, were we to exprefs Eighteen (hillings and 
:ten {en(:e two f^^tbings 4 then the Eigbtei^ (hiUjngs 
-n^ould be <ken\cd Integersy and t^e Ten ^ence two 
farthings ^'ould be a frafkional part, or parts, of one 
' ihilling or Integer: fo you may.obferve, that the higheft 
^lenominationi or name of the thing given (whether of 
cioney, weight, or meafure) is always to be efteemed 
<he Integer or Integers ; and the lefTer ^fnominatipns^ 
^T things of leffcr valoe, «re.pampr fra<aions. pf o^ 
4:)f .tbofe Integers^ 

THE natuue and ufe of all anthmeucal opeiTOOM 
i^, that by fome quantises wh^ch ^e given, ive fin^ 
4)^t others wbidi are required. 

AND here you are to note, that notwithflanding,5« 
fneft cafes where anyof the given terms are of divers de- 
fliomipatign;}, fuCh as/ofi«<//, JInlUngs and pence^ or i&»«- 
drti^wetghtsyqumiers Tcadipwndiveigbts, &c. Ifay altho* 
In mod of thofc caffes, the method of computing by 
fra^ions may be both much fhorter, and more exa^* 
yet by the help of REDUCTION, which I ftall 
jfiuu'itiy have lo/ccajdofi ^ treat x>f# mgft quieflions uji 



in 6 EKX'R At/ % 

)K>niinon a^rs xnfty be pfcrlormed &j whole numbers^ 
wliich altho' they may not always give the true an« 
, fwer, yet you may come fo* very near h, that the dif? 
ference will be only fome fraftional pait or parts ol^ 
j^tbe lowed name or denomination (whether of mo- 
ney, weight or raeaTure) into which either of thcn» 
can be divided; A partof 1 fafdiiifg^, part of a pint*, 
or part of a grain, &c. which<are all fo very incondde- 
iVbiC) Srib' md{F c^culadeos not to be i^rdcd. 

THE'firft part of this \rork the^efore treatj oF 
gft iL ii it tfe hi wlwte'mimbers', and whidi (w i» gene^ 
rally underilood) includes Integers of whatertr fort» 
or kind, with theic feveral known parts- or denomina*- 
tibiit, into which they are capablli of being divifed. - 

THE doArine of VtHtgar and hecimal fradbioni, wi A 
Aeir particular ufe and excelFence, I fliall treat of Fo- 
the feco'nd pirt of this work, by which time the rea- 
der will be better prepared for a more particuhir defi- 
nition of tfaem« 

THE fbj&r iliniamcntal wil^ by which every arith^ 
metical opetation is performed, tte> Addition^ Sub' 
tra^ionf MultipUcationdXid. JD hi/ton % which althqugh^ 
VeryGmple and eafy (of ttie'mlelves) to be uodeiftdod, 
yet on the right manageitieftt of thofe toxxt rules, anA 
Inowing when to ufe atiy orte or other df them> con- 
Afts the \vhole art oF Atlthnietjc^ 

fO fteft f«lr fttlei fotW; 'add tt ITftft, ifclitcli fl- 
called Notation or Numeration; but as it cannot be 
luji %>-li^rd us the lead help in any part of the ope* 

satiooy. 






0/V O TAT I ON, 

TattODt ^0 1 think it canAQt properly be called a nilej 
howerer as it ti abfblutely neccffary to be underftood 
before wq enter on any of the ref! ; I fball in the firft 
place (hew what it is, asid its afe. 

C H^ p. I. 

Of Numeratiortj Addition^ SuhtraSfim^ 
Multiplication and Divijiovf.. 

! I mmmmmmmm ■HWT 

Notation or NiTMERATioN. 

NUMERATIOfl teaches us to know the diJaTe- 
rent value of figures by their differeot placetf 
and of confequence to tt^ or write any fum or min^ 
ber propofedy which is performed by tliofe ten chjK 
I'ai^ers, or figures following, viz. 

If 2, 3, 4, 5, 6, 7, 8, 9, o. 



O h h fe pm w CO w 55 55. .1. 

AKD by the various combinations and repitition^ 
>of thofe ten figures, all manner of numbers, which can 
beconceived, may be expreffed from the leaft to the 
the greateft, even without end;, but as nine figures are 
fufhcient^for moft ordinary concerns, fo the table of 
l^umeration extends no farther than tonine places. 

TABLE 



Or NtfMERATIOK. 



T A B L ^ I. 

• • ♦ • 

I Units 
1 o Tens 
I o o Fluodrcds 
i o o o Thoufandt . '^ 

I o o o o Tens of thouHuids 
1 o o o o o Hundreds of thoufandt 
I o o o o o o MilKons 
t o o o o o o <v Tens of mUliont . - ' 

loooooooo Hundreds of miilionr 

FROM tbe above table may be obfenred that ererf 
£gare hath two valued, viz. one in itfeli*^ and the other' 
irom the place it ftasdt iii» 

THE npf ermoft figure being the fiH! place, or plali 
of units, is but fimply one ; but being removed one 
place fai)ier towards the \dx hand, which it the (ecoiul 
place, or place of tens, it becomes Ten ; again, fnoTing 
it yet one place further towards the left hand, it be* 
, comes one hundred, and fo on, increafingftiU in a tea* 
fold proportion towards the left, every unit in the fi« 
£urt towards the left> being ten times the value of ail 
unit iii that figure which flaods next on the right \ 
th« order of places proceeding from the right ^and 
towards the left, but are to be read ftomthe left hand 
<t>waidsthcci£ht» 

TJIBLB 
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§ 



•t 



^■""^-^^ /-KA>^ 
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'•f|:2 *S 2|§ *8 3. SeooBdpito^ 

^IS "gr?^ 583- Third pUce 
® u. .2 § ^ 3. 583. Fourth place 



o 2 



- E!^ *^^' ^ ^ 3^' Flfdiplac* 
-5 S^ 583. 5 8 3« Sixth place 

.J 5* 5 ^ }• i^ ^ 3' Seventh place 
.5 3- 5 8 3« 5^3- Eighth place 
.5 ^3- 5^3- 583. Kinth place 

FOR the eafier undctftittding howtb read -tor HH^te 
ioy numbei:, I have divided the' 3d table into three 
^qual periods, and made each peribd to confift of the 
faine figures ; by which you may perceive, that every 
three figures liave the fame return of the vdlue tf 
■ places ; Vfilh this cUfFerence only, that the firft iigtirfe, 
in the firft. period toT^'ards the right hand (which is 
tlie place of units) ftands but for fo many (imple units 
as the figure exprefles-; the fecond figure, as fo many 
tens, and the third, 'fo matiy hundreds : whereas the 
firft figure in the 2d period, which is the place of thou- 
fwds^ and which may properly be called units place of 

thoufa&ds 



1* 



Jioits coatained in the figure; the £ei;<md figiire Ip 
lata}' tens of thonfandli audio of a)l the rfft, 

.. HENCE yoa (ee that every period will be regd 

five hundred and eighty three, cmiy yon are to ohferyf* 

^hat the firfl period is firopfy five hundred and eighty 

. three, the 2d period five hundred ' and ^ghty three 

thouTand/ and the xd^ fire hundred and eighty three 
.milhon, 

TO kn^w therefore the vtilne of any flfumbor, jbegtn 
«IK the fii^ figupe towards yonf rig^t hand, calling It 
units, the 2d tens, and the 3d hundreds; niakiflg:^ 
point 6t iromma every third figure, by which meliis 
you will find no difficulty in reading any number of fi- 
gures under ten, provided that you have made your- 
felf thoroughly mafter of the value of any three figures 
in all the various fituations in^ which they can poifibly 
be placed. 

LET us for example take the followinyg three, viz* 
500; thefe as they now (land fignify five hundred ; hut 
place them thus, 050 they fignify but fifty, and again 
if we place them in this order, C05, ihey amount to 
no more than five. 

LET us for another example -take two fignifioant 
figures, with one nought or cjrpher, which -may -be 
580, thefe as they now ftand are Five hundred and 
eighty, place them thus, 568, they make five hundred 
and eight, and placed thus 058, only fifty eight. 

THIS laft example would A3^ admit of a greater 

variety 
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^finecy of chtii|ef9 wMdl confeipeiidy would altor 
'the valtte of them ; but at the placing any one of the 
figDificant - figures before or after anotheCy could not 
^make them more difiicul t to be read ; the di^Tereiic 
matmersin v/hich we hare fh e wed them here^ » there* 
'jfore fufHdent for our parpofe. 

THOSE tables and inftruaions well twderftood, I 
think the learner can be at no lefs to write down any 
Dumber whatfoever ; but as I have feen many perfoni 
who could read any number when it was wrote, and 
yet could not write doWn the fame when propofed t9 
them ; I ihali here add a third ubk which wiU ftifi 
further affift them. 

f?| ■ ■ I , ^ 

T A B L E UI. 

o S • » 

§- ^C:^ gHi FirftpFace - . 

IsM •§ 2 2 ^ 3 o Second plac 
*il--SSH5 00 Third place 
*o^.i §f^o o CO Fourth place 
,g^^t£7 o o oo Fifth place 

JfSSo.ooooo Sivn place 
'cES6,6ooooo Seventh place 
S 8 o,o o o o o o Eighth place 

9 8 o»o o o,o o o Ninth phice 

■ III IMI UM 11 ■ I ■ . 

986, 070, 5^1 



o 

s 



NOW 
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r NOW fappofe it were required to write down in 
fgures, Hre handred and thirty one : here you ar« 
to take oodce, that it wiU not take the fame quantitjr 
of figuref to exprefs that number together, at it doth 
to exprefs them feverally^ according to the ubie; for 
then it would ftand thu> 500301; which according to 
jhe rul^s already given to £nd the value of places, 3 
would (land in the place of hundreds, which ought to 
have flood in the place of tens ; and 5 in the place 
<>f hundreds of thbufands, which 'ihould only hare 
been in the place of hundreds; fo that tb^ number thai 
fet down would be five hundred thoofand three huar 
dred and one. 

. WHEN therefore any number is propofed to br 
wrote dowft io figures^ as^for example. Nine hundred 
and eighty fix million, feventy thoufand, five hundred,, 
and thirty one, which is the fame with that number i% 
figures under the black line below table 3d. 

FIRST then enquire what was the laft number 
mentioned, which you will find to be dne, and becaufe 
you fee by t&ble 9d that it ibnds in the firft place, or 
place of units, yon therefore fet it down the firft figure 
towards the right hand, as you fee in the line of fi^ 
gures below table 3d. 

AGAIN examine what is the dext number wanted, 
which you will find to be Thirty, and which you fee by 
the table takes up two places, viz. the place of units 
and the place of tens, bat becaufe the place of units 
's alres^ly fupplied by your i, fo you have only to 
place' your 3 to the left hand of it, viz. the place of 
tens, and then you have 3I9 as you fee« ^ 

THE 
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l[6M8itg td the Ubl6 tdkeb ^> iKi^ fll^^ of HffiRi 
bdt the l^kee t>Ftrmt«tiQd Idai being dreadjr filled kt^^ 
you therefort phet yttt fitfc to Hit left hkrid ixfftvlt 
Arcfe, whidi ^^1 th^ foffeft th6 glace df hiiiwltedll,. 
and compleat yduir fitftt ftfitA bt JJu You rittWf 
^occed n> iSll up your ^dp^riod^ and tii)dihg fih6 bU^Ber 
wanting for it to be feventy ttioufand,^ you therefore- 
fiippiy the unit^ place of tboufand^ with a nought or 
fytphtr, ia order that your feven may be removed on» 
iplacie Ainher cc/watdt the left hsmd, which is the 5tlL 
place, or place of tens of thoufands; and although yom^ 
have no hundreds.of thoufands, yet youmuil alfo fup-^ 
f#y that f)tii6e Wtlh a eyphef to ct}tfl)[>ieat your cd ^e-^ 
yhnl, at the buiiiber pfdpofed ext^fidtki beytmd it> o* 
tlieftt^fe thet« wotirld have been nd 6<x:Kfiott to haf t^ 
ftaeed 4 eyjhet to. the left of your feteiij as <iyghtt-i, tA* 
the left hand df «y ^Ufe htifher add to, tt tilkS- 
fsoia thecal ae- of them, and are therefore of bo ufe 
except when there is a fignifioant iigm-e to be placed 
10 the left hand of xhem, as in theprefent cafe, wiiere 
iMN^job j^U/dcd yoftr 6 (which i^^e nesct figure wancu. 
mH) lo the left ef ybUr 7 without a cyplier betwixt 
them, then your 6 would have come within yowr 
2d period, and confequently been but fix huadred" 
thouftfld, Whtf^as jiftu fee ft 1> the fifft pl^ce of four 
|d ptJriod ^d tfiefrfbrt fiit milHdft; and lb <jf nil the 

^ Having now, i hope, fiafliidentJy explained that 
fiTinaeration table, anci (hewed you ho'v^^ any number 
may beVrote down, I (hail here^ropofe fomo few: tot 
fjtm "ncercife 0/ the learficr • 
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Eighty feven. 
Three hunare4 wxd four, 
X\ixj tw^ thjju&njEl and fifty 'fix. 
|V)\ir huodced ^nd oin^ ttioug^d^ 9n4 fir^.. 
• ^t^ iwllipj^y four huo^Kdt apd tw^ty ei^t» 
Teo miUicai. asd twenty fyuc^Vufiu^, 
iiye huodjned million, fey^^.tiiiodrcd aiyi fire. 
Sis hundred ^tnckforty nine miUioOy (eiseo hmncbfl 

and twenty eight^tkouraadi •ighthiindKd aad/txtf 

four, 

3!IXXXX>0<X>O<XXXX>0<XX K>0000<XJI 

A B D 1 T 1 1> N» 

ADDITION teaches us to bring a^y two or mort 
numbers into one fum, aod i» ^ik^t dfi^fh ttT 
•compound. 

Simple addition is the addiflg of feveral ivhele quan^ 
^thies x>i Integers of the fame kind or denoiriitJation to- 
gether, as 12 yards, 15 yards, and 25 yards, which 
4>eing added together make in all 52 yai^s, which H 
xsdled the Total Sum. 

TVHEN feveral numbers of thcTame denomuiatto^ 
arp gjven to bp a^ddfid tpgcthe?, ypu mp(| caj-eftij^jr 
obferve to place units under units, tens ttmier tens^ iifii^ 
•hundreds under hundreds, &c. 

FOS. eMmpIei.iir(^« it ire^H^cdtafKUlf favmdkt 
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1[6pcmDds, and 105: pcmnds together ; firS fet your ) 

Sb the place of units, your 16 next fet in this manner/ 

<viz. Tour 6 being likewife fix units* yon place k.di* 

reflly under yonr §y and the i which is one ten, muft 

l>e placed tg t;he left hand of your 6, iftiich is the 2d 

place or 'place of tens; yon mufl place your 10^ M 

follow)', vix. your 5^ in thcianits place, which. witf^ 

^redlly below your 6; yotfr cypher mider your one* 

which is the place of tens; and then of cocirfe your i 

being placed to the left hand of your cypher will pofeft 

(he plaoe of hundreds; and then they wiJlitaod 4» 
under. 



16 




126 t'2^ 126 

tB it>^ ioj 

er thus 105 or thus 5 or that 16 

S 1$ .J 

426 126 ' 126 

WHICH are all the yarioxisljtuationsiri^vhicli they 
/can be properly plcK:ed ; and although lerery one of 
the above examples difjfbr one from anothen, with re- 
fpedt to the order of places upwards Or downwards; 
yet you fee the order of jfllaces frocft right to left (arid 
from Which <heyder^ their fecond vake) is ftill the 
fame, 

- THE firft andlaft of thot examples are however the 
m'ofl: natural way of pUciftg iheiBi thoHgh ^11 of tlienl 
Mfwer the fame ptirpofe. BUT 



'^^9IGT ihiti iviiy'bmk no^iig wilith niight make 
^*Aoite perfelftiy^uQckrdood, I ihall here fhew'tlie 
ftdn^df t^ o^ thre^ditferent w ay« in whicVi they wottWI 
llaf)B4>den' wteaged' placed. 

t 

i6* i6 . . ic 

• • . • • • » " 

756 "■ i"" tyx "- 2070 

AS the foft of thfr above <i»ampleS-i« th« moft pro* 
"bable error- into which the learner might fall, I Ihall 
Xinlj. explain it,. which I hQ^mll fuficientJy 'pjovetbe 
tmptoopriety of tlwf whole* ., 

• AiJD Here, note, that ifor thfe more elfy cHrcovar-i 
tag the Talkie of :pWices| I have made t do( thas ( * ) ^^ 
fup]^y thejplaceof a cypher,- oe cyphers.' 

I - - ■ ^ 

'. * \ ■ J ■ 

HENCp yon will cleatly percchrc thtt th^ 163: it 
*lie only ftumber which preTervesfitsitfue lalue or place; 
"tor fnppofliig the dets*o be cyplieri, you- will iind that 
the 5 in the upper line, which i^) their right o;:dcr 

jlood-ifl the jdaie of unitSAXi^d oQufciueritly-buc fim^ 

ply 5 units or ones) now becomeg 500; and the 16 
Hvhich only filled the place of units and tens, is now 
renapred to the place of tens and hundreds ; fo that 
^afte^ of 16, it becomes 166. 

THAT the lean|lft*iKi«y therefore be thoroughly 
Convinced of what c(5tjfe^tR:ndi it is to pl.tce numberti 
in their proper order, ilwt« added up the feveril ex- 
^amples as the^ (land right, and wrong pko^d; by 

C whidi 



> 



14. 



or ApiJITIQ H- 



«vbich he mtj fee, Jthat ootwithf^aiKiit^ the -9191117 

different jQtuxtions in whach^tkey iland^right, yetvitbe 

fum total it itiU .the lame ; whereas thofe wxpog 

4>lace(i> not only differ ^ooe from aaother, but all of 

;thcjn widely from truth. 

SUPPOSING the learner now ^ell acquainted 
^th^he.ihanner of placing his numben^ I ihali next 
;giTe;him. A few .examples for practice* 

jE JX A 1^ iP L ^ S. 



lift. 

l 
3 

n 

-9 

4 
3 



24« 



3d. 

Dap 



Ttns 



fth. 



47 . 


got 


3270 


:27013 


84 


127 ' 


47^5 


56427 


26 


586 


6824 


32104 


3J ' 


234 


58ai 


87052 


79 : 


787 


7430 


63279 


68 


•625 


^6785 


33796 


25 ' 


154 


2573 
1042 


253^0 


21 


359 


72321 



42 3^5 3173 



^1 « ■ «■> 



Feit 

2708^4 
302153 
6230W 

437^57 
321040 

•i^2372 

437809 

78642^ 



M* 



■^•x 



'<«M 



■•■«*• 






4ffx«9 



«^A0biTiaN; 



f*. jthtn are 6'porfer 

, «^ch coDtuniog 3j$8 

poands ; I'denund bow 

' flkbypcauU^erewere 



« 3 5 8 
jrj y 8 

a 3 f-8* 
3 3 r 8 

s 3 J 8 
I 4 I 4 8' 



I 



Ex4 S There are tf' cafli 
of rice» each contaiii- 
log 3783-pound ; I dcf- 
mand how many poand* 
iveight were lit ibm^ 



whole. 

3 

3 
3- 
3 
3 
3 



If. 

78 






3 

83- 

7 83' 

7 8 j: 

78 3 
7 8. 3' 



>«^8- 



^ Mi 



j^^9. I obferVe'm.ili^ fbregoing examples (whether 
'. of money, weight; SA;,) that yoti ftill qurry »t tens^ 
and ihoukl be glad to know the reafbn^ 

\ 9tnfi* ,THE ^ei^EmatioQ already, gireik of yoar nn- 
ftieratiotttable^ folly anfwers:- that queftion; but if* 
further mftm^iont be necefiary, obfenre thefoU 
lowing.. 

J' * '•■.», - ■ 

IK alt whole qttailtkk^ or Integers (of which are 
(be foregoing examples) the raloe of places from the 
right hand t^ the leff^ intteafe in a ten-fold propor- 
tion, a^ has been ihewn before ; every unit in the fi- 
i;nre towards the left hand, being ten times the value 
-^. htixk vnat in that figare which (lands next it on the 
ri^t. The^ift line is therefore a line of units, the 2ifi 
line all tens, and the^ 3d line all hundreds, dec. 

Wil£]N ibneforf j^ tipyoar&ftIu»» 



as Id ilic 3d example, wlmchr cozn«s to ^^^jfet u 
.the 3 ur.it»^ dtre.£cly' ^ndeV the -Ji^y <dii4:.'>lier-4^eoi 
.wbitl> are comaijocdhirt it fr^A-fiaSfyr or ad<l ta ithe 2d 
Mat which (as I'fiiid ibefoit). is .Hkeudfei^l -n^nr •«then 
Wxt-fedding'^rouir' ird' line .up which comes to -57^ *and 
which is 37,tens v-^nti ten tens, or ten times ten, being, 
a hundredj^'YiOu therefore find it angipunt* to three hun- 
dred, and.. 7 tens over; fo fettiiig tio\vn^ the 7 6dd 
tens un4er tl^fe id line, or line of tjens, joii carry yoar 
3 (wbic^ aire,thtee hundreds) to tj^e^n|pct% line, being 
the line :of^)H«c£ eds ; and addingfttfip^ra^before, find 
the amojuniif vo be 31, which is 3^? l^rtjdrtds; aijd as 
ten hundred is a thoufand, con fequ c nit y-i^ will be 
3 thoufand and i hundred over, wliioh i ^ibrfplace be- 
low ihe"3dTme,'br line of hundrecTs; and Eecaufe there: 
. are igto piow Jioes. t^the h(< &^d ;to.. carry -pr ,ad4 the 
3 tho)ifaq4 tp^i^pa '^^^'^.^^^f.fy^ itjdqwn to, ^ Ipft 
' fcand of your u^i^t^^ wjp,rli'.^ jpe^^^^^^ iyW-Jfefr ti.r. 

. J\ I 1] nn.i MMiii ■■hi.iiii ■■■■iiiumh|iiinirri.t.|M.. . 
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Compound Addition is the adding feveral' numbers 
erf t^e r^ia«')ii{id t^g^tber* 0khoki^«'orjd!Kdrent 

.4^ weig))ts, qi^air^erSj MidiipqttUds^r&Q.. i ; j ; ii 

"WHEN feveral tm^tnbers. of divers 4^noaixka^^9 

.V^,P^^^ ^^ ^^ ^4d^d,f.9get|>pr.;. (iKhetbeffioif nw^y, 

weight or nie^ilVrc) . firft .jpiqgiQ with, the Ub^ fv^^^^f^s 

the right hand, and conilder how niany of that^deno- 

wittba ;ai? .ec^al^'-^tfif oPi(fe totSt^efeito 

^ -* towaida 
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V 



towards the left (which you will fee by your uble) 
gndLfo iQaoy times as yon find that number contained 
in the fum x>f your firft line, juft (6 many muft yoa 
add, or carry to your next line towards the left : again 
iee how many of that denomination of your 2d line 
are equal to one in the next on the left hand ; and ac 
soften as that number is found, fo many yoa mud carry 
to the next, and fo proceed in the fame manner un« 
til you come to the laft denomination, at which yoft 
mud always carry at tens. 



, Of Money. 

4 Fatthkigs make one Penny, marked thus //• 
12 Pence - - - - one (hiiling, ----- /, 
20 Shillings - - - ©ne pound ^^//>^, ' " £ 

TBERE are alfo fereral pieces of money current 
in England, which that the Reader may be acquainted 
with, i ihall herefubfjoin a table oF their ralue. 



pQRTuqAL .Money. 

One .piece . 

A 36 nittling incce 

il half d o 

Quarter d ^ 
An eighth d ^. 
A moidore 
A half JBoidore 



=3 
=1 

=0 



.J 

12 

16 

iS 

9 

4 

7 



o 
o 
o 
o 
6 
o 



'English Monit,. 
' £ ^^ 

A guinea : —1 10 
Half dO =0 
Quarter d^=o 
A Crown . =^ 
A half crownaa 



10 6 

5 a 

5 o 

a 6 



"• / 



13 6 - - 
69 



A quvter-dioidore 

TflE following pieces were fonncrfy in ufe, bst 
mre now only imaginarj^-^ M^t hare no particular 
jncccs of coin to expreis their reib^^titf value, 

Cj A9«ra|ii| 



ft» 



Of A p D IT 101^.. 



4i Jacobttj 
A Mark 



cs I 3 

31 X $ 

= o J3 



o J An Angtl = 0. id 6 
o A NobXa. :s a 

4 



6^ 1^^ 



BEFORE I proceed tP give jwu any e^^aiyrpl^a vk 
Addition of Money, I m\jft firft obferre^ yon, UiaT kil 
caftomary to write down &rtbi];)g^ £i:a^oAaHy, wUcib 
Vay (however) is vpry improper ip thia plage, before 
"lilie learner can . be fuppofed to be dpquain^cil evei 
Vith whole- numbers t and inde?4 at any rate, ^Itogfi^ 
ther unneceflary, fince they might be exprefTed fimply, 
^wtsiX m. ftBy dther ol> tiw^ lesl^ ^knoininatlons ot 
weight, meafupe, &:c. But as the other method oi 
writing them is genawjly ^alffefl, I fhall here (hew 
how they are to be cxpreflcd 



One Farthing wi*otct!hi» 
Two D^ thus 

iSX AM^t>',fc..i;.R 

"ift. ' 2d; 



4 



J"; 

4 

7 



6 

4 
16 

'4^ 
8 






MP 






9 4*. 

ly 74 



a? 17 8 



36 



I It- 



■£- 

12 
>; 

36 

48 



I 



3d. 

/. 

>7. 

14 

JO 

9 



a' 

9 
11* 

—I — f 
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..li .V !>• f 
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: .J 



• % 





jdu 


:M 


^ 
u- 


/• 


/w </.' 


/. 


/. .^ 


4}n 


If 4i 


n^3 


10 61 


5301 


12 si 


1922 


9 i>4 


21-43 


10 8 


30s 7 


16 4 


7234 


/» 4|: 

*9 7f 


7125 


By7t 


3204 


310J 


15 84 


■ 83fr 


14 «« 


8713 


13 xoi 


4279 


If. 7i-' 


5^75 


10 I if 


' 3457 


16 10 j, 



. TO add up any of the foregcnog examples, as-fc^r 
fjMUnoe^ the 'firft';: begin with the fine fwhicb ftainii 
Uft> towards the right haird; -which is pence *, an^ 
Ijiecaufe 12- ponce are eqnal to one of the next deno- 
nioation, viz. One ftiMing ; you therefore at every 
12 make a dot,, thus (.), adding flill the over-plus, if 
^y, to the next figure, and when the line it finilhed*. 
#ieii if there beany thing over i2| fet it down under 
the line of p^c< ; and (b many dot» or points as yoa- 
fiavt, are ]\rl( fo man^ (hillings, which you carry ta 
tht; tide of (hiUjngs ; and becaufe . 20 ihillings inak# 
one po^Cmd, yoo< therefore in^ adding up this line, make 
a- dot -at every twenty^ Cf^rrying the^over-ptus to the 
ixe;ift,figure^ laabefore.dire&dj and when the line is'- 
^ituibed, £et the q44 {bilHogs^ if any there- be, dowtr. 
i\pije'r ,yQVti^line of AiiUings-, andxavry To many dots as: 
ymi V^ve,. to youc next line^^which being the lad de*' 
Domination towards your left hand, and confeque^itly* 
the tiAgh^&i arc; tbere&r^'ieftiKmed' whole qoantttiesy, 
or integjer^ at which yqu^are always ta carry at tens,.* 
taudhs£tedm.j^i^ti99^^fvii^njM^^ '■ -* ^ 

there: 



-■\ 
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THER.E IS tiaother method -which feme mafters 
nfe infteadof pointing, (but with rcipedt to money only) 
mnd tha< ts, to give the learner a table to be got bj 
heart, (hewing how many OiilHngs are contained in anj 
number of penc^, not exceeding 120. But fince this 
table is too limited to be of gener^U ufe*' I did not 
think it worth infetttng here. 

S, But mrg^i not fuch a table be extended be* 
yand 1 2a ? 

M, Yes: but as you will by your Muldplication ta- 
Ue (when learned) more reidily find how many (hil. 
lings are contained in any number of pence not exceed- 
ing 144; and by Divi&on, how many (billings there 
ure in any number of pence whatfoever ; .1 would there- 
lore adviie you, till you have learned thofe^ to ufe the 
method of pointing ; which although it wo.uld hare 
a very blundering s^ppearance in a man of bufinefs, yet 
in this place, is not only very allowable, but aHb very 
proper; fince. it would be highly inconfiflent with 
common reafon^ (on which the plan of this work it 
founded) to prppofe working the prefent rules, by any 
method which depends on the knowledge of thofi^ witk. 
ivhich we fuppofe the learner yet uiuc^u'ainted* 

a 

' THE ufe of your Mnlplication Table in th« jPbore- 
mentioned cafes« will naturally fuggeft itfdf to you : 
-•nd when you have got as far as l>ivi(kyn, I (hall give - 
yon fome -examples how: to.apply it 2 which will anfwer 
in all cafes of Addidon,. whether of money, wdghty Or 
meafure, &c. . i ■ 

TflE following little prra6lical Qneftionis, may ferte 
toihew the ufe o£ Addition^ as alfo the forme of draw- 
ii^ out bills of paixdi^ book debt^ Ite* 
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^:'- A Merger's tern .<^ Parcel. ' 

Mr. James Tod d, 
- :^ ' Bought of RofftRT Scott. 

7i»^f> 3d, 1771. /. /. </. 

^6 Yarfls'of Siik at 7/. 6//. per yard 2 5 ^ 

9 Yards of black fattin, at 12/. ^ 80 

4do of flowered d.o a^t ia/, 2 ->6',i 

-32.!d^'Oro^G;eiB0iiVctm at'i?'/. '^ * i ^6 o 

Toul Siun 

k ' V '• * ' f 
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■i 

9 
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A Wooti^ prg^er's Bill, 

Mr. John Gray,To S-AMtJEt BTElrENsoiirlrf'., 



,•]'•■.. -1 



Jif^w^TTT J To'5f' yaVdsoTfupcrfine'cloth, at {id 

IJJI* 18/. per yard 3 -9 ^ 

- * • - ' Tijf 5 i' d^ fluHobn, at i r, '^d, 092 

2^ To 8 d o of (carlet^frieze at 19/. 6(/. 440 

Fehruaryf TTcl^ t^^'^oPdAjggit at 7A 4V: 4 8 o 

•■**'* at'l7/...6^. . I : Avm r 






. v^:" t ' ■ ■ ••.- :'•■ - ' Ji. i.JjMi i' ** 



. » t*<.4 -'^ .Iw -^'-» -^W.l' 






S, Pray do thofe two bills, differ in any thing clic^ 
than form ? 

. ilf. The fiid is commonly called a bill of parcels ; 
^^ . and 



n <?rA^DDrTrb N.. 

tad it generally delircrecr to the Wyer at thcrhrtle 
tixftc wltb'tlie go(»dt»; ivhether they pay; ready mooey»» 
«r take them on credit^ . 

■ 

THE 2d is the ferav in which book debts are gen^- 
XtSlj drawn out; I mean goods which ha»e been for- 
nierly foid 6n credit, and for which the buyer ftand9^ 
debited in the fellers books; 

THE feteral fums in the following bill, «e cx*^ 
yrefi^d as you fee, on purpofe, to t^ if the learner caa'^ 
Vfiitt thea down properly, in ^gtites. 

A BUI of Difburfements. 

JLsSi out in beef, eight groats and two pence*- 

In lamb) nineteen pence halfpenny. "^--' 

In bread, direc and twenty pence. 

In veal, nine groatr and a penny* 

la greens, three half pjsnce. '\ ■ ^. 

In candles, eighteen pence farthing, 

Kinauflard, two pisnce three farthings. - — 

* • 

^— ^— ■■■ ■ »,,,,, mm tmm^mmmtmt^tmmmmfm' 

■■ - ■ 

SUppofe r am jfi(|et>te^* 

. Tq A Two lrandred';af4 f«^y {fou^^^ three (hUSiigs. 

B Eigbtyfciar pounds, t^^e (billing^ tfnd^ftx-penoe, 
' C l^veL pounds, and eight pence. 
.'-• P Fifteen pounds, nine (hilling and two-pence^ 

£ Seventeen (hUlings and ten-pence farthing. 
. . F One-pound (even fhillings -and three farthingt,. 
Wbatis.thefumi. 
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Of 

I" 



'- ^(/ ^' 7^- 



z/ 



^"y 
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ad Of "Troy Weight 



1^4 Grains or^^ 
i20 Pettoyiveightf 

A% OuDCflt 



makeS- ^ Ounce. »z. ^ 

I Pouttd. ./L ^ 



.By this wei^t fold, filver, 4iBd jewels are wtighedi 



ift. 

^ l6 13 

-6 12 19 
^ 13 4 
5 9 li 

^ 18 



40 6 7 



E X A M ¥ L £ ^. 



cz d^,gr 
6 19 ^p 
9 16 19 
^ t3 10 
8 12 13 
6 10 15 

8 26 :i2 



3d. 

4 i^ 19 20 

5 10 13 so 
6-9 14 t6 
5 8 -12 13 
'9 S 14 1^ 



U 9X~4fw gr 
19 II 18 24 
46 it> 16 15 
19 9 12 13 
44 6 13 i^ 
13 8 45 13 
'«o 9 10 w 



•»*■ 



•*«<^ 



Of ydvoirdii^ls Weight* 



i'6t>wffls 

16 Ounces 

-v,^ Pounds \ make 

4 (garters of tthund. , 

20 Hundred \!r«ight 

JBy this Weight is weighed 
and Chandler-ivans \ and 
but Grid and Silwr^ 



•(* I oumce-->«S» 
I pound — lb» 
I quarter of 6W.' 
1 hund. weight (!^ 
1 Ton— r 



1 



.- J 



t\\ forts of Gncefy 
hkewife M Metals^ 

£XAM« 






« « •• 



.ft.-: 


..' '■' ' 2d, 


3*. 


lb 0% dr 


Ctvt gr l/y 


Ti?^ C qr lb 0^ 


1 « • no 1 4 


2\ 2-18 


"'36 1.9 3" 27 io 


12 12 10 


14 I 6 


44 17 1 21 9 


17 8 9 


, 17 2 J2 


18 10 6 24 ^ 


i6 15 14 


12 2{ 


25 15 3 21 If 


i;8 13 12 


■»3'3 25: 


37 i3-;»>:^ -ra 


10 II 15 


19 I 27 


53 9 I 26 12 


17 6 13 


r. 10 2 1:8 


21 IO; 2 25 9 



Hlf7 iJ .7 



lit I I Km ■fci.A»^ma> 



_ » 



- Of Apcthecaries Wdght. 

'.2b*Gfain«, or ^r, mak« i fciupje-yj 

^' jScJrup^cs I dram -^r. 

^' §• Drams ^ . #1 oi^t\Qt"OZ, 
*" 1 2 T3utices . I pound- -Z^. - 

"By this 'Weight Jfpothecanes compound thcit 

Medicifiss, 

'■■■'■ t:- X A M'p L 1; s. 







If!. 


2d. 




'3d. 




lb 


^J'X. 


i//*JJ; 


Jb cz 


.7r>- 


lb oz dr Jc 


W^ 


6 


3 


62 


. '7 3 


7 2 


9 7 2 f 


1,1 


5 


2 


f » 


« 2. 


6 I 


653a 


li 


■7 


1 


4 


9 I 


5 


9640 


>3 


*5 


II 


. 7' 2 


5 .^ 


2 I 


3351 


Jl 


2 


I 


•3 I 


-6 3 


S ^ 


35-20 


'4 


1 


7 


6 I 


9 I 


6 


2 4 I t2 


Ir3 


5 


10 


7 2 


■ 5 3 


4 I 


9631 
8540 


It) 


.6' 


4 


3-6 


6 2 


3* 2 


Id 


•3« 


8 


4. 




• Ik SMI 
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Of Im^' MeafaK/ 

3 Barlej-toritf, or B. c, make i Inch—Ar. 
4 Incbet i Hstod— /fir— ^ 
12 Inches I Yoc^'^'Ft^ 
3 Feet I Yard— r/, 

6 Feet i FsEtfaom-At. 

5 Yards and a half i Rod, pole or percli. 
40 Poles or 220 Yards 1 Furlpng— fn, 
8 Furlongs I Mile — Aii, 

3 Miles- 1 Leagtic-*L. 

60 Miles I DQgt€e—D4^, 

Note iff. A degree is 69 fuch niiies, ami 4 failon^* 
▼ery near ; though comiboDly reckoned but 60 milds; 

Lo])g meafure is ufed to ipeafure the diflatice of 
places, or any thing elfe» where ien^tfi is confiacredy' 
without regard to brea4&« 



E X A ] 


M P L E 


S* 


Jft. 2d, 3d, 


4th, 


M f p Yds f in he tn f p 


ydi f in Ba* 


19 6 19 


16 I 9 


12 2 6 31 


. 12 2 II a 


16 5 13 


31 2 10 


13 5 32 


13 I 10 I 


12 3 10 


3d I 9 


16 I 3 ?i 


16 60 


15 2 18 


20 8 


1 8 2 6 20 


18 3 5 2 


18 3 II. 


63 2 6' 


19 5 10 


10 I 6 I 


ID 5: to 


85 I 3 


13 16 5 


25 40 


19 3 19 


20 5 16 2 5 26 1 


15 2 10 a 



112 5 20 



— ili 



•*« ««i^ 



«<» ■**■> 
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Of 
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Of Clotb Meafure^. 

2 Inches and a quarter -make i NaU 

4 Nails make a quarter of a yard := 9 Inches, 
4 Quarters = i Yard 

3 Quarters of a yard make i Flemifli Ell. 
jf Quarters of a yard, make i Englifh Ell. 

•EXAM PLES. 

ift. 2d, 3d, 4th. 

TJs qr na Ells fr na E.f, qr na Ells qr ft a 

19 3 3 20 4 3 .16 13 20 4 3 

15 2. 2 10 20 13 10 19 3 2 

16 10 15 32 1222 16 I I 
50 3 3 ^9 2 3 13 o I 10 2 2 

25 2 I 12 3 2 12 I 3 160 I 

26 3 2 13 I I 18 o I ^9 I 3 
120I 36231012 II 01 
1323 154.2 1923 1620 



tso 3 3 



Of Tuand Meafure. 

9 Square feet f 1 ' Yard, 

30 Yards I I I Pole* 

^o Poles in lergth and \ make \ 

u iR breadth I J i Rod. 

4 I^o<Js [ J I Acre. 

The ufe of Land meafure is to give the contents of 
^^ jpicQe of ground in acres, &c. 

EX 
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EXAMPLES. 



rft 




2d 


3d 




4th 


A r 


/> 


^ r ^ 


^ r 


P 


A r Jr 


• '!3 


31 


14 3 23 


M> 


36 


16 2 36 


10 2 


30 


12 3 32 


10 I 


12 


12 2 ^52 


IV I 


20 


10 2 11 


12 


»3 


14 19 


l6 2 


10 


id 1 10 


16 2 


>3 


16 2 2a 


12 O 


13 


13 3 22 


13 I 


)0 


13 I 16 


, 14 I 


13 


14 21 


12 3 


13 


120 1 3 


. 16 2 


II 


, 10 2 13 


15 I 


22 

• « - 


2a I 13 


114 2 


7 






' 








^ * 






• 



Of Liquid Meafure. 

THERE are two forts of liquid meafuve, yir» 
Wine meafure, and Winchefter. meafure. 
A gallon of wine is 231 folid inches, but a gallon 
of beer or ale, exceeds that meaftire by 51 inches, and 
is 28:2 iotid ificfee^i. . 

Of Wine Meafure. 

3 Pibts make i Quart 

4 Quarts 1 Gallon 

10 Gallons 1 Anker of brandy or rum 

18 Gallons 1 Runlet 

3? f Gallons l Barrel 

4:2 Gallons - I Tierce 

63 Gallons i Hogfhead 

84 Gallons I PuQcheon 

2* Hoglheads 1 Pipe or Butt 
2 Pipes €r 4vhog(heads_ i Tun, 

This meafure is commonly ufed ki mcafurlng all 
brandies, fpirit, ftrong waters, perry, cyder, yiflegar, 
boney acd oil. 

Da .►.,,.... .^ 



99 Of At) Da TIO K. 

EXAMPLES. 

I ft. 2d. jtf. 

T ^ds ^f qti X f>df ^s fti Tiir ^h/qff 

9 3 4« 3: ^20 3 35 '3 3J5 3ci' 7 

6 2 20, 2 s6 2 16 2 $2 10 I 
J ip, f 55 I 2;6 a t7 12 ^ 

S ' p 16; o j6j o 'sji ' i ft 2a o 

7 3 ip. 3 . ?3 3 X4 » ^ I*- 1 
3 ,2 U 2 6d I 10 a 25 12 3 



41 



I* I IT 



s Pints m^e. f Qugrt 

4 Qoam ' i G^kui 

8 GJIoDf X FitkId of ale 

^ Hrkios I K'^rhMI 

4 Firkifli ,1 B^td 

1 Jtutd and 1^ Mf, 4ir 54 OalloAS, | I%d. of tt^r 

Note 2d. In all other parts of Eng|^4,^ esfjoegl 
li0ndon> the meafure for ale, ftrong beer, and fmall 
beer, is the fap^e ; ii^^b-js 34 .8^^<>>^ ^P ^^^ barrel^ 
fmd 8 gallons and a half to the firkin, 

E X A W ? L E S. 

ift. aA. gi 

/Ti&i// ^tf// qrtf B.B. ^r gall A.M. fir ffii 

f 30 3 2a 2 8 26 3 7r 

6 21 I 35 3 ^ B5 4 f 

S 16 o 31 I 3 •! i 9. 

5 12 2 21 2 5 M 3 7 
3 31 i 13^ o 4 ao I 5 

5 10 3 x'2' 1 3 flig^, o 4 

6 13 ^ 16 3 6 27 3 4 
fi^ 12 I 13^ d f 2» 9^ 3 
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s^ 



Of Dne Meafiire;. 

■ 

2 PiDts make 
. a Quarts 
a Pottles 
a GkllOQs 
Pecks 



8 Buihels 

^6 fiufh^ls 

lo Quarten of cofiK 

12 Wcys. 



I Quart 
i.Pottlc 
X Gallon. 
I Peck 
i> Btt(bel 
!• quarter of com 
V chakiroA bi coil 
> Wcjr _ 
I Larf. 



Note 3d. In all other parts oi England^ except Loa- 

doD, the chaldron of c'osili is but ^2 balheli. 

• ■ • • . • 

E X A M P L E S4. 

Ch hi ^ ^s H f ^t tu p. 



\6 


iSI^ 


2 


X4 


6 


3 


^ 


7 


3 


13 


16 


3 


x6 


5 


a 


30. 


6 


a 


\2 


10 


X 


19 


3 


!» 


2^5 


4 


I 


1 5 


n 


2 '. 


13 


^ 


a 


a3 


3 





16 


11 





x8 


7 


I 


, 7 


2 


3 


la 


16 

1 


X 

• 


15 


6 


3- 


36 


i 


2 


W 


12 


2 


17 


5 


2 


21 


^ 


c 


io 


15: 


3 ' 


12.'' 


2' 


3 


34 


6 


3 



^— — ■ I m 



- Z' 



I lO 7 2 



-* • -» 



of Timti 

vQc 'oecOnds "fWiitO" 
60 Minutes 
24 Hours 
7 Days 
4 Weeks 



x-nMnuto- 
X hour 
I. day 
X Week 
X Month' 



S,^ Such months, I day, and 6 hoitFTi nearly 
suJcca-cpmrnon year«. 



Note, AbcordiMfto^tirbeft cqmpMrtioas, fri^fifllr 
year is 3(5 d^ys^ 5 hours^ 48 i^Dotcs, and 57 leconds, . 

Wconly rcdftrtr 3^5 dAy».t6 tWry%ar, which ac* 
eofding to th&cilai^Eir are dividi^ i^. tiie foUawtng^ 
Baooor, 

Thirtf E&]is hath 9i^e9ftfaef r 
April) Jtm«, and Nateft)i>er$ 
Afl4 al)'4he reft hare THirty one, 
* Sate FciBruary which alone 

Has twenty*eigiit ; and one- day more 
a adiSed to Vtae yHr4te fo6r. 





• 


^ 


& A> . k F <E 


, E.. 


S. 






ift. 


# 


aji: 




3d. . 




M 


•u 


i 


h ik '{ec 


d 


A f* 


fie 


26 


i 


6 


35 ^ 4^ 


14 


10 2$ 


5*1 


25 


4 


J 


30 ^. Vi • 


16 


id 2i 


'43 


36 


I 


4. 


iB %^ %2 


la 


li 2^ 


36'- 


^i 


.3 


a 

^ 


5^ ja 25 


i« 


ii 27 


»i- 


X3 





6 


82 21 23^. 


»9 


ID 21 


3i; 


33 


.a 


1 


--65 37. .19% 


12 

% 


n ,33 


JS 


16 


2 


2 


23 5 I' 2V 


I^ 


12 2 1 


35- 




f. 


»■- 


. ^ W^ -^ 

• 


14* 


uy- ^ 


*&. 


195 


3 

• 


5 








* " 




1 «. 


1 
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H^AD D^TKrw;, 1^ 



60 Secondimarked''' maltr- i v Prime miiiitte«. 

la Signs, or 36a4cg^;«tS9#ps^e.4ie.iipMe^e»t.Cm 
olc of the zodiac*. 

£ X A. M. 7 X4 E &^ 



1ft w 


■»*.. 


6. ' '^ 


'tj. '• '^ 


14,12 13. 


46 5043: 


«♦ 4B 4^ 


3$ izi-J}S* 


3j^' 22 16 


2^1 32: 16^ 


i^ #4 la 


. la 13 Mr 


30 34 18 


16 14 21 


i4 *4 10- 


IZ 19 U-; 


aa 31 13. 


rj iiii.. 


ta 1^ 14* 






2p?. f 13 









C^cftiorts to'ic*«rdfe AfltfltionT 

** 4t Mip.wai bora 10 the year 1 794, 1 deman^^i 
J[jL woben be will be. 60 years of age. 

: 9d' Tberj^ a|Pj( ^^ omnbecswhofe di^ereace \»-6<x^ 
an4 j.^vUiZer 'Aumber ts^ 4j^; what, ii th& greater- 
IHumber? 



3d\ile']iiaiirl>orrowed'a'&W'o]^^ M 

part} .1 12:/; 1.9^^ ^nd the x^maioder ft^ 1 7 /. 10 s,ld^* 
IMOd lil& ium borrowed«s* 



p 0f9xj B t R A c T ro n; 

fpfr-AMct-mo 9 guineas^ B 5q/« 12 /« €104/. 
and D tbreefcore and feyjentecn gounda, How much it 
due to me in all? 

.'•:*•• '-^ T ' . ■ ■ . ■ '. - 

5t]r A man hath 6 bags of hops ; the BrR weighs 
2 qrs. 141b. and each of the red weighs i^lb. more^ 
Whar quaodt; had' he in the whole I 

6th A man took a houfe for 12 years ; and by a- 
greement was to^pay' 160 /J to/, 'down ; 190 /, 4>. 
at the end of 6 yi»^rs ; and 109/. 6 /. at the end of 
L2 years ; I den9<in4 ho^^ much the whole, fam was? 

«DO<XX)<XXXX>0<XXXXXX>O<>OC<XX«: 
Of S-tr B T R A c T 10 N., 

SUBTRACTION flipws hpw to take, a lefler nmn-. 
number frim a greater, fp. tUnt Cte difference ber 
tween them n^y be knawn. 

SUBTRACTION. ia.either fepre,Qr compound ; 
but as the difHndtion is the fame, with that which I 
have already fecwn,, between. (imple and,. compound 
addition ; I therefore think it unnecefTary to repeat it 
again hete': the fame alfo is tct be ituderfioed> bofh of 
OiultipHcation and'divlfioq. ' -»« 

• • 

TN plaining yotu" numbers for fitbtra^oh-f care niuft 
be taken, that the hrgcft number be^ways fet upper- 
moft, and the leffer number, regularly belowit; viz*. 
ip iimple Subtra^Hon^ (by.whifh I mean Subtradioa 
of whole quantities or Integers) units under units, tens 
tader teosa dec, tad id tompound^ Sobtra^on^ thofii 

' * '^ ' nambcn 



<yjUBT? ACTIO N. ^ 

i|^ber9. ruider eac^.pther, which are of the fame name 
or d^odMaatkm. 

WtffiN your nun&(bcf« are tfwt JJaciBld, b^ft iHffir 
riie< t£ftfigiire towards the ^^t bMd : llrhidfr (if kft^ 
than the fij>ure which (lands orer it, fil(t#a4l ft-omil^ 
-fit fig«re, and the vemsdoAtTt or diffefd«fe,t^plaoo ex* 
fl^fybekyw; and intfaig manfieff proeeed, h Umg^ 
"the- figttre in the ender Hoe, is ki« thjn that whiek^ 
ftands over it y bat whcar the fignse in the lolmw' IM^ 
is greater than that whk& it'is CO be taken from ;- you^ 
ilien mtid borrow oi>e from the ne^it'figafe in tffe> tspjf. 
j^r . Ene rowai'd the left hand, n^hkh WiH aHrnyg %t 
equal to fo fflafty in the preferit Jine isj^otf yokit at ihk^ 
ildditton ; afid theb takit)g the lower Bgate out 6f tffit 
yqn borrow, add the reidainder tothe'tij^ptf ^uteatid 
fet it: down, carryng one for dtot ]^ b6yf^w^, tk> tire 
next figure An the fo^^t Ificie vowtitttfa the hfi hafit^ 
^tndib proceed in fhi'^ iViattoer tiU y^ bedre fiaiihedi 

E X A M P L E S. 



From 



111 


2d 


3d 


<tb 


^ 


^54 


yds 
943a 


5643 


month 


cronuns 


?33 


349» 









•-^ 



6th ^th gtil- 9th 

hourt lb JhtlHn^t miUf 

Ffom>6532lo 57^04 ^01561 34645;r 

Take j46o2di as^i 3}i2<f^6^ i^Sf^ 

S. Therft 



34 6/ S U B T R A C T I O N". 

6t. Tlierc are two things in the above operation, 
the reafon of which 1 do not under ftand : The firft laf, 
why you borrow lo, and pay but i back again : and 

the fecond,why you borrow from the upper line, and 
pay it to the Under one 

M^ To anfwer your firft queftion, I need only re- 
fer you to your firft table of numeration, which will 
Inform. yop, that every unit to the left hand is equal to 
ten, in the oext place, towards the right. 

And as tp )Our 2d, 
-You will pleafe to obfcrve, that whether we add one 
to the next figure in the lower line, or fuppofe the 
next figure in the upper line (from which we bor- 
rowed it) to be one \^^i than it really is, it Has the 
fame effect ; and therefore, as it is much eafier, and 
lefs burthenfome to. the memory, to add one to the; 
lower line, that method is. found better for pradice. 

N, B, The very:fame reafon will hold good in 
Subtra6iion of divers denominations, refped^ being had 
to the value of the one, which you borrow ;»I meaiL 
how many it is equal to, of that denomination to 
which you" borrow it, as you will find more fully ex- 
plained in the firft Sedion of this chapter. 



Of Compound Subtraction, 

ifl Of MO N £ Y. • 

EXAMPLE S. 

ift. • 2d. 3d. 

' £ s d £ s d £ r d 

From' 34 J 16 R 633 10 6 .630 13 4 
•Take 231 12 6 ^42 1^ 9 — aio 13 2 



114 4 2 490 17 y 



3d. 



<>/• SUBTRACTION. 



35 



4»h 

From 360 14 6-j: 
120 16.5I 



. 5th 

£ ' ^ 
169 12 3f 

96 10 6i 



6th 

/ / d 

120 13 4j 

60 14 64 



7th 

Borrowed 690 12 6 \ 

12 16 8 I 
9 8 6 1 



.8th 
L^nt 540 o o 



50 16 8 
25 12 (i 



P^id at feve- 7 15 17 8 | Rece!\'€d at 7 34 104 

ral times. 3 2f 14 oj ieveral times^ 4J 16 10 

38 6 10 I 

45 J7 4t 

148 I o I Rccd. in dl 198 s o 



25 li o 
15 16 8 



Paid in all 



Remain? unpaid 



J remains due 



Of Trey Weight. 

XXAMPXES. 



93 dw gr 
From 62 II 14 
Take ^5 10 19 



2d. 3d. 

oz div gr oz div gr 

S6 13 16 14 15 II 

22 .4 18. 6 16 2 



27 



»9 






Avoirdupois 
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>««< 



E £ A MP L £ S. 

ift. ad. 3d. 

e*wt gr/ lb Jb oz Jr ' 2b oz dr 

Prom 62 2 24 iS 3 . 2 16 10 I 

Tike 431^ II 42 I 10 9 a 

piflP. 57 3 8 

it I ■ I i« 11 ■ I < j i^i ■■ i' *■»"• ■ »!■ I II 



IM I 'l l 



■ ■I liU 



^potbecarieSi Weight. 
EXAMPLES. 

ift. 2d. 

^z dr Jc gr vn Jr fc ^r 

From 45 3 2 II 36 2 I 10 
Tate ^ 6 2 12 960 II 



■Hm^>^ •l^— a*"^^"^^ 



DiC gty 4 2 19^^ 



3d 4th 5th 

^z dr Jb p^ «z Vr fc gr oz dr fc gr 

From 35 2 I 12 16 I o 10 18 2 I II 

Tafee 10 I o 9 iS ^2 I II 12 i o 12 



l^iff. 25 I 13 



■ I iix 






Of 
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' ■ ■* ** 

Of i^rf Meafore* 

EXAMPLES. 

Examples ift. - atl. • ..gd. 4t1i. 

"' A r p A t p A rp^A r p 

'Prom? 13 i' 12 16 3 16 a6 i^ 6*. go o 8 

Take 6 J i6" 11 :5 32 xS Ij26r i* i,i6 



" "^-^ ' III ■■■ ' ■ ■ ' ■ ■ J l l ^ ' L « 



MhMMNMMlHiri* amiMa^^ia^ M^*MB^i*iAM* «_iMMi^«M* Mi-taa«aM*MMa^«M^ 

% 

4 ■ • . 

» 

iftj .. 4<3. /3d. 4th'. 

IFVom'" 3'3 12 ,6 '3 12 . 122 i 65 2 i 

Take 2-3 18 2.::? 26 [ to o I . i<3r J o 



■ i li 



ajagy»y»-— — — — *— fc— ^i—»— ■■*i>^«>—^MlWW 



U 



KX AM t^ j- E s. 

. ift. 2d. 3d. 4th. 

Fra(tti 16. it 12 16 f 3 45 I 7. 40 3 2 
Take I'd \9 1 r3 4 lo I2^J"^'?4 i 3 



'.I » ' 



DifF. 6-'2 I ' . 
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Of Dry Meafurc. 

EXAMPLES 

ift. 2d. 3d. ^li. 

Vh bu p Ch hu f ^rs hu f qrs hu ' p 

Prom 16 I 3 j6 5 2 1 8 7 ^ 25 I 2 

Take II 21 29 3. on 12 16 13 

■ I III' I ■ • » ■ IM ■ I |l II ■■ ■ 1 HI Jl IWIjf 

Diff. 4 3$ 2 - 
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Of ?/W 

EX A M Pl-E S. 

ift 2d 3d 

D h m fee W^d 'S 'm f$c na d b - ^ntfee 

From 36 15 21 26 13 3 10 16 II 16 I i-a 10 ij 

Take 35 16 32 30 16 2 18 46 21 13 o 14 5 16 



■ » — ■■ . fc 



J>ifF. 10 22 48 56 

* * '■ '■ " ■■ < ■! ■ ■ ■ I ■ iia ^i^'mmmmmmmm^mmmmt^ 
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Of Motion. 

EXAMPLES, 

4tli. 5th, 6tlK Tthi 

O f *if O / // ^ I ft ^ \ t tf 

from 36 II 14 45 3 12 60 16 8 51 12 6 

Take ^5 10 id 13 20 43 45 18 26 .^ 14 3t 
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or SUBTRACTION 39 

Qaeftions to exercife Addition and Subtra(5tioa. 

ifi A man was bora ia the year 1705 ; I demand 
his age in the year 175} ^ 

ad A Cadje was begun b the year i45:o» and was 56 
years in building; I demand in what year it was fini(hed» 
and how many years it b fince f 

3d James borrowed of Peter 965 pounds, of which he 
paid him at one time, 260'poundSy at another time 32a 
pounds, 10 (hillings, and at another time 135 pounds, 
li (hitKngs> and fiK pence; I demand how much remains 
unpaid ? 

■ • 

4th What fum if tfaat> wbkh taken from 653 founda, 
leaves 425/ i2fSd\i' 

5th There. were 5 bags of Money»^containing as fol- 
ows; vtz.the fifft bag 1 25/9 the fecond bag 135/7/ 6d 
the third bag 200/ l0/> the fourth bag 235/ I2r xQcf^ 
and the fifdi bag 300/; which wece ta he paid to (feve^ 
Ytrperfbns, but one of them^being loft>. there were only 
780/17/ 6/paid^ I demand which baig w^ wantbg } 

Of Multiplication* 

MULTIPLtCATiaK » a (hort way of perform- 
ing many Additions of the fame numbers, as» 
may befeen by comparing fome examples in this rule, 
with others^ m Addition ; to which I fiiaU occafionally 
lefa. Mttlti- 



40. O/MULTIPtlCAtYoNt 

Multiplication eonfifts of tjiree parts'."' 

iR The Muliiplieanii, ernnmbcr to be Multiplied/ 
id ThtMulljplit'j or number by which" yoa MaJtipiy' 

fimes the MnliiplicaDO, a> theie afs' nnitj (A'tbw 
Multi{i!ier. 

.Biitie/ori'y6ii'*CMVitte<li*iffcrtW;tb«W 
fcPra>fc rfitlffte got-by'Ifcw. 



Tiw TABLE. 

V!_LLL _L -iJ-Ll ' - " " 




, .J3!^.the aljOvV'jtalilei'we readily find, tfi^jrodiSpf 
4lS.t{7D iiuiDBeA'(n€Hbir6ftheM'bei(i2.aboietw<JTe) 
multiplied b/ the othtr } and ii fouiid in this mann^' 
yit. - FIRST 



Of MULTIPLICATION. 

URST, look forany two numbers propof^d, in the iff 
cotbinin towards the left hand ; that done, next find 
the. other nombef ia the uppermoft or top column t 
then leading your eye, from the figure in the left hand 
columnj directly acrofs the tablef till you come exadlly 
under the other figure in the upper columo> you ther^ 
^d the produdt : as for example., 

THE produdl of^nine, multiplied by fix is^requiredT; 
to find which, filpft lo#k: for. 6. in your left hand co* 
liimn, and 9 in< the upper 'one; which having founds 
guide yo\ir eye from -6, diredly acrofs the table, till yoa. 
come und^r 9, and there you find 5^4 which is the num* 
her fought, 

N. B. Had'you taken your 9, in the left hand co- 
lumn, and your 6« in the upper one,.it. woulci haVe 
j^ren yott the fame product 

SECLTlONad.. 

r 

WHEK two numEers are given to be multipliejj 
one by the>ther, (iftheydx>n*tt»)Bfift'of an e^al 
number of figures) it is moft convenient to place the 
l^aft nambei- lowermoft;, which is called your 3f«iSry- 
^ery and* the upper one -of courfe, will bie your Mkd'^ 
tiplkand: Havtibg^ ficft' carefblly placed thenr,- units 
under units, tens.tmdir tens, &c, then proceed to mtlp- 
tiply tben^^M youritaUe di^e^.. 



41 QTMtftmticumoM^ 
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4tb^^ 5tt» (Sdi T^f 

7^54*: j8':i\4 6^ 9^^7 '^^ 2>' J^^^A^i 

7: 8 II I<2 



. Tliereafe 6 purfes, each cont^iningjs^^j^ pounds, 
X demand liow many pou ndis. In the wiloie. 

N. 6. This proves U^i'T^-exa^kif^iAAdfliuoB 
of whole numbers. 
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1 E C T I O N 3d. 



Hell -Tipttr Multiplier coi^^fts of ipo»e £gti)fillAaii 
. one 5. you jna^ multiply yo^r N^kipUcand> by 

f^^ figv^e IP i^e MultipUer i^pai[ately, placing the firft 
^ur^ pf each prod^d^ exadUy under its* MultipKer ; 

^hich leyeraj.'frodiii^ being ^dii^d 'together gifet 
th6,total^rqdiv^^\ 

N. B, When thele figurM t ^di,i«r^t %'eA^ tp' 

>pf.%'fjiad 2, happen to ftand next one another, in the 

Muftiplier, you may multiply by both at once j as in 

the 7th exanipH of the lafl^^oo. See example 7th 

iathis • EXAM- 



^2457 
If. 









3d' 

43#b« • 
4«' 



74iJ^75' 



4tk 
2x1047* * 



5-2*71919 34^43'i^' 



MUUbiyi^Mi 



lj.J^»- Nit. 



jr 5.1 769 it^&66r6' 
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5 tlir 
2(47^ 

4^3 
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6i^ 

47^2*7^ 

•32?* 



mmUii 






3*764^- 



■ rf • * 



8th . 
3756421 
411$- 



9cfc ■ 

2435683 
5^2 y 



i'3ei^ti94i^ 

3!>70H*'^' 
9flcK458; 

miijfr589^44r^' 

^1 "11 'i ii,t'' 

- i 

. .. -JWllil -■ ■ ' 
23471687 
70812 



.irftt m riirin- 



ii fifii ■rii'if ; 



Si XH£ reafoa wfiy: yottcarry at.tenA.bcre;-! per^ 
fe^y lUKJkr^^d ; bat the reafon why the firft figyire 
of each pro4tt^> (hould be pUci^d under ils.iuifhi£li|eri» 
I rauA fog of you to explaia to me^ 

iJf. The 



.44< or MULTIPLICATION^ 

M. The very faihe rfeps by ^hich you tftC^A 
the ooe, Would (if you had purfued a litde &rther) 
have led you to the other* whkh is tlfcis ; id the fixth 
cs^ample of this fedipn, the firft figure in 'the Multi- 
plier is but fimply 2; therefore two times thre^ u«p. 
iiit«» is but fix units, which I fet dowa exa^ly under 
my Multiplier, vix. two, and fo proceed till that line. 
is. finifhed; I next begin to multiply by the. 2d figure, 
in my Multiplier, which is likewife two, but it is two . 
tens; fo that jQotwithftanding as before (I fay.) twa. 
ttmes three is fix; yet by fetting it under its Multiplier,, 
which is the place of tens, it becomes fixty, as it ought; 
twenty times three units, or three times • t\((enty,' or 
two tens^ being likewife fixty ; haung finifhed this.Une» 
I next proceed to multiply by my, laft figure viz* 
diree,. which from the place k (lands in, is three hun- 
dred ; .fo that if I had placed myrnine^ which is the 
produdt of three times three, below my fix^ in the firft 
line^ it would have been but? nine units; or if below^my 6 
in the 2d line, 9 tens^ whereas it is 900 ; three hun- 
dred times three, units, -or three times threes bua* 
dred bebg 900;;; and foof all the reft. 



w 



S E C TI O.N 4tfii 

HEN your; MurtipHcand,op Multiplier, d6 either, 
QC both of them, end with a cypher or cyphers: 



So many cyphers as you have in your Multiplier, 
ftt down diredly under them, in the firft prodnd,, 
and then begin to multiply by your, firft fignifitant fi« 



g*re?tfi^y^i; MfllttpHer (which in ^ ift example iO' 
this fedion ia 2^ faying two dnieViK>ii^Yk'i^^ 
&c. and fo proceed till yoii Eave ^fibinltjl tK4V"Uh£y[ 
Next begin to raultTplj by^ur kA-igure, which it. 
^ 4» piaciijg the firfl figure of the produa exadly under 
it ; and hayi^^ finiihed that Itne, add the tw^ produ^ 
togp£L^'^!wi!^ch will gfvte'^^'Ihe total pKodii^a 

Or neglecting fuch cypEefTin Both ; mn ltiplr b y the 
fignificant figures only ; and when your riltrfti^ditioii' 
is'^tfiied; -annex to the right hand of fuch"prdduA^ 
^e cypher or cyphers, with which one^\or-both of 
your fiflTnuSiBers gi?egrdi d tu d ^ whwk-will-alia Jbi 
the total product as before. 

E X AM P'L E^Si 

• ilfWjrr 7463^0^? '. id' way. 746360 

< 4300 4306'^'^ 



140250664 ' tdcMln 



ff 1^ m I ■. 



3134460000 31344^006$^ 



^.^.a. 



3cl 4th 

6540CO:,:: 536600 

5208 32dd 



..,.. SECTION 5tKl 

WHEi?jC^if rs are placed betw^AS^tfiB^gnificant 
^uf0ia the Multiplier, they muft'be*difiitied'*in the 

operation^ 



46 Of MULTlPLICAltON. 

eperttiony regard being bad to tbefirftfiguceof ererj^ 
particttlai; product, as before. '^^^ 

EX AMP L E S. 



ift 


2d 


3d 


34^4^7 


4748907^ 


843269259 


6004 


700064 


7P5005 



X3857CS 
^078562 

2079947708 



•• •■ 



SECTION 6A. 

WHEN tbe mnltiplier is fuch a nttmSier, that yoa 
can forefee any twcrfigures which being mnltiplied toge- 
tber will produce the faid number^ it is fhorter to 
Multiply the given number, firfl by one of thofe ft- 
guresy and that produd again by the other ; as yoa 
iee l>y the following examples. 

EXAMPLES. 

ift. 2d. 

9fultiply 436792 by 48 Mi^iply 7459764 by 7a 

a 9 

3494336 ^7137876 

d. 8 

20966016 537103008 

- ■ ■ N.»^ 



^MULTIPLICATION 47 

i 

V- K. B. By this method we not only fare a line, but 
the trouble of adding the ptodudts t<Jgeiher, as may be 
feen by comparing the ift example in thii fedioa^ witk 
the 2d example in fedion 3d. 

Maltiply $74027 by 54 :| Multiply 740769 by S4 

IN the I ft example of this fe^ion> the Multipfier 
^eing 48; t firft multiply by 8, which givesa pcodude^ 
^ual to 8 times ihe Multiplicand ; and becasfe 6 timet 
8, is 48: I again multiply the faidprodudt by 6, whick 
sd .produdt you will Ind to be 'e^ual to the MukipU* 
^andy multiplied by 48* 

IsTotei^d. This method -of multiplying Is of great 
life in pr^^Hcal} or compound multiplication: and m^y 
be extended much beyond the con^paft of your Muhi* 
plication table. 

Of Compound MxTL'TiPLiCATrOM, 

THIS kind of Mukiplication ^as I obferved be- 
fore, is very ufeful in fdving ihany '^ueftions, at 
will appear by the examples following ; to perform 
which, no other ^ediods in ifecellkry, regard 1>elhg 
liad to thole already given in addition of divers deno- 
minations; viz. how many of one denofinnation, are«*> 
qual to one of another^ 



EXAMPLES 
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!y KwrmtieATtoH. 
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A grocer bought Z hogf: naik% ^4 furfoiigt». tttd 'to 
bead$offugar.eachwei^- poldi» ikdi'^day ivrll ^e 

mand th€ weight of the in, Idemandthehttmberbf 
lyjbole. ., miles he travelled at that 

.". irate. 

t:.45 4 I® 
9 



3 2 7 
8 



Anf. 28 2 

, ,^ A-iNohleman, allows for 
..tWtiiTe of his houfe, each 

/wAf of coals : whsrt qvfan- 
dty does he confume in t&e 



4P9 6 ipittijf'dayf 

*3 • • > 
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the^fjufww. 
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A filver-Cntth hoojg^^ 9 
old filver tankards, ^e^^ 

I'-wtfghiBf vlinM^^.dia 
8 £r. What did the whole 
lung a journqy, wmcti at 45 weigh ? / 

$ EC T ro N ift, 

n**!?^ HEN thu i^tiroHftt rf Initeg^i's, Wh6fe*¥"<;« ^^* 
- W. . ^-cqtiired, eiccfeed the pt-odu^ pf 12, ibuklplied 
-:1iya2,,bHticf8 than I5.y« 

jRaJS?. Firft ihultiply the price of one Iritegei' by-i2» 
%hich prodiices the price of twelve Integers ; and theh 

< Ibtlttpljr thit ptodufl a:^ain by I2> will give you the 

irric* 



fKee of 144 ; and 9ti& inultiplyi|^;il«e ^uie^f iNH; 
Integer, by the remainioffDumh^r of Integers, iet difwn 
th\jil SWtnftJMdfirifOPT tii^%ne : which being ad* 
dea tb^etkeri giveC you ^ prio€ of the wholie, as yoa 
will fee by the ift exaiapU«4tf«lJMi fedioo. 

adly^' ^BHil I fce i i iii l c rrf lingers exceed 156^ or 
tf more hundreds than Alb i»— * 

L J9KATi«u|kif|jr*«ht fn»i9t one Integer by 10, 
%hich gives the price of ten ; tgain multiply tnat pro- 
&a€i by 10, wjiich ynXt give tlie ^rice of 100; which 
laft produ^.teiUf flialtfpllbd ij^tfie WWkV^. ^JbH^ 

ber of hundred' WaiUfidl; jua jvill have the price or 
4ll:thiK iMidvedl. Wh¥i •^F!|hi& remaining odd num- 
her (if siiy)<you may t A ep a rtofany of the fonper pro- 
4u^8 \ or multiply the gi^en |pce, by ^e B^jnifcr 
wanted) l^teh i^2 WHM ti^gc^hj^-^'^^vis yoj) t\e 
]^cc.«f\lic 1^hjffe,.ft$ yotJi #tt! I^.mire dc'ariY^;^ 

plAltafid by t%e opevai^ ^ttHeM^s^i^f {^>ii)i 4!^ ^^i 

^ X A W ^P % * :S* 

itl A Merebant jb^ygjiti m6 ^<S3^ .9i -^^M^ U 

JZ If 8.lbe/f«QB;MjOAe.^s)|k, ^ 

12 



■!»•» 



400 iVi o price of one hundrc4.%|Jvl ftrlJfrjfvttT^ 
33 80 price of twelve d ® 



T j r n 



// 4-34 .4 <^ P"^® '^^'^^ indole. 

P 



Ar- > 



M 0/ MtTLTIFiaCATIO^ 

.^ 94. Wluit U die ruluB pi 42; |;icccs of do^^jft 
a/ 9/ 6^ per piece i 

37 6 the price ofoi^ pfetf 

^10 ^ . ■ * :'•' '>'■ ■ 

33 15 o price of >co|iec9- 

/ . 10 



937 io' o pfice of one faandiiBd 

4^ 

1310 o o price of- 40a 
IVkethepriceof lois 67 10 o the price of 20 
itfiibcflheprtfeof lis 16 17 6 the price. of f 

X434 *j 6priceof * '43^ piecei^ 






' IN the abore ^eflioo, I firft fet down the price jot 
"^le piecCy and then find the price of the fgar hundred 
ui thit manner, viz, firft I multiply the price of 00^ 
toteger, by ten, which gives the price often ; aa^ 
nultiplyingthat product again by ten, gives the price 
«if roo, which multiplying again by 4,. gives the price 
;^AOO. Thep for the price of the odd 2 ^pieces, J 
'multiply the price of ten by 2, which gives the price of 
^, and laftly multiplying the price of i, by 5,^IhaviEr 
the price of 5-;^fiich three laftpfodnds being added 
together give the price of the whole. 

gd. If 243 5 Men were, to be c)oathed, and 2/ 3/ 41/ 
allowed for the >cloathing pf each man ; what would 
^the whole coft ? . 

Scbo, THC method of applying Multiplieatidto in 
;the foregoing cxamplies> has-'giren me.fome noli^- *f 

xti 



JKueV ^t ^f it there do odiier vay of fiilfuif 
thofe quefttons ? 

"' '^Jl* T«t ; , iotli byPra^Keetnd the Rule ofThcee. 
. 9. , Vfhxdi of them tt ihortelt ? 

JIf. Sometimes Pratt ce» and fbmetimes Multipliea* 
fioq ; ]i^di theiefore chiefly dependa on the ddU of the 
aitUti vhta CO apply the one, and when the other | 
Imrt for the heft general roiey obfenre the following. 

Gimrd MmU wbift t$ appfy PraAicet and wbm 

:. . :.;x MultipllCStbll* 

' * • '^ ri 

WJtlfiN any of the nurabert confift entirely, ^t 
l^geHt aiid^ nor ex^eding 156I : the fliorteft way i|| 
|)ien by Multiplication ; JBut ' when the integers ex* 
jma^ rhnt mimhrc» pajrticttlai<ly if a very large oat (a# 
in the 3d and 3d examples aforegoing) then it is more 
iciinTemendy ^fbiU^d^lJy Pradice ; as will appear bf 
iflpflapari^g t^c operation of' the Ux»^ queAioas in «aci| 
^/tUlofe f tties ;(wh«i you haire leara( thetfi) totelben . 

■ •; t 

But kaft the^ lefmfr,(foi! want of time, or from any 
^er caufe) (hould be obliged to Hop fliort ; I thonght 
it omceffary. ^a teach him how to make the mod aif 
«bathel^i4ie^nA; by. ih<piiring him ithe -iiiiiAadaf* 
'* ' >ji of ^»ch nil^9 iai^tttmo^ extent. 



irv^"4^"*:^r4:^:^»» 
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ITilSIOIf. 



..■clr;:^. ^^ 



* * 

BY Dif iiion we difdOTer. how often one immber it 
^ ^pi i taiii e d i B gtiothnr, and what remains ; and ir 
» flwt way of perfqrm^ Unn%\ fabtraftif s. 



• - 1 ■ * 



# 






hers are ' ^ t%e 6tfiNrr» «r SioMber 

•■*HiC'^^IKfiWflC, 0^ ffVfnDBf CflBII^ W^IB TTCn iCRW* 

cd^ «lMJQi5Rs4fntL .. . -< r>:;* ■'. ^tx{ 

Note, After the divlpon is finifhed, tfim |iai 
#lbMi •€•:!(€ aMsttaiNkter, «Aii4i iiiiilllie<ilinifft Im 
the Divifor, and oiiSkcAm€,mmmor kind, with the 
JXvideod. 

' 1!9f£;R£ tre alTo two forts oT fimple tKviiioii^ tis. 
•hm tttlBon, and Long Otffion;' '"-' ^'-'^"^ 




M l i "ll . ' J- ' J 



«H* 



pkfSHX)JtT DXYrl^f^A,, 



i.. 



i^ • 



JMIG^T Sivifiofi k cmmxAjfaUx tfft r.of 'Mii^ 
3f 4h( i>nrifec 4s<li <m <Kic^ 1 1 , tit. iA tii« 4M^9«K 

* OlVidenA' 
DiTifor 4 ) 3«7 { 



• ■ Jkisoiu ^t jtakdrj 



\ ii VM6t 3974r4hr« ■ -i 

' 4th, Dhride Vsp45 %r t; 

5*. DWdc 497664^7^ 

6th. Divide 7804^2 by 9 

Till. I>inae94>b«f^*yi^ 



2d Divide 4236.% fl - 1 

rcndr.* 



I m 



8th,jpi*y*2364037 byia 
^^: fyiiiVi 1974865 by 

u ■ ..vi-.r-ayrT 



0/ DIVISION. 53^ 

.1 have wrought ihf i(l and 2d Examples, to fhew 
you how the operation is performM ; wihich is in thii 
°W^* %ft fctjMSI ^m Your P,Ui4$Rd, andplac* ^ 
i«a y9Mr QiY^^r ^9 ^}ifi IpA pni Qi ii a» you fee ; I ' 
a^ ^q^v. ^en i^ is fppt^ain^ in '38, which'^T find ioht 
9 times, and 2 ^ver ; I therefore fet d^:^^^ Igp^ under 
my 8, and- carrying the 2 in py mind, to the 7, which 
is the n^xi&Igiiie' U qay div^dendl; I again f^ ho^ir" 
o&en 4 }f contained in 27, which I find.tp h^ ^ tiTjokcis, 
aiad 3 over ; I therefore fet d<}wp my 6 to the right 
band ^o^y^; ^ l^ai^ .there are do more figaV^ii 
id my Dividend to whifh iMipghf .cy^y %>jr 3, ?f^<^ 
rj;jp;|ined ; I fet it .down at fome diflance to the right 
^^ (|i|bt. ni^ng g markoI'diAiadHoBbetwceat&eiBiy 
^|(^ tt^e wiu)le is mufhed. 

JTqte, The 2d example n^pptfomifid ji|i .t)if f^mp 
manner, although l^aveplacfiSi.l|ie.q\tf>t. g%^ f^nsan'm 
iter in a diifercift prder ; 'This Jf ft way ivi^e^^ j^ t^ 

ttoft Q^mon^ in Bho^t Divifioo. 

*. ■■ • 

W HRN .the %iifi(;j»t ,$gu^ jg .t^e Piyjfq^r ^ 
Bot-«Jcceed43KdkeL; >Kit;h.j»ny joyuxi^r.^f cyphers ^w^ 
ever annext to it, ycfa.Qjiy f^ga^^Rt off fuch cyjpherV'b 
cyphers, from your Divifor, and aUo an equal nuibbejr 
oTfiguresfrom the right iMuid 6f yourJ^txidsA^ I and 
then divide by your fig^i^caAt figures i^nly; always 
remembring (when your Divifion Is finiiBied) to add 
the figures which yoo ^tpW/injw\T jDividend, to the 
^•^ rcmwder at lail; if, nothing remain, ^ then'' thofe 
"figures OH off in^fV^t X^ff^J^* fx^ thcT whole r7- 



54 



or D I V I S I O N. 

EXAMPLES. 



ifi Divide 34260 by 20 
2p) 3 426I0 remainder 

1713 quot. 

3d Divide 21073 by 40 
4I0) 2170 (3 

qoot. 542 23 remainder. 
3d Divide 504731 by 80 



4th Divide 734267 by 90a 
^th Divide 970458 by looa 
6th Divide 237560 by 120 
y\h Divide 5432750 byx20p 
12100)54327(50 

quot. 45 27 35orenidr, 

Divide 8 9658432 I by 
xxooo 



V I (hall here (hew you how the 7th example is per- 
formed, by which you will underftand how to work' 
any of the reft. Firft then having cut otf my two 
cyphers in the D^viibry and alfo an equal number of fi- 
gures from my Dividend: I then proceed to divide th^ 
remaining part of my Dividend, by .12: and having 
finifhed the Divifion^. I have 3 for .a remainder^ to 
which bnnging down my 50, which I cut off in ta% 
Diyidendy^ and placing it to the right Kand of my 3^ 
l^ich remained in divifion ; gives the whole remainder 
35Q9 as'appears by the work itfelF. 



Of Long Division. 

S E C T I O N ift. 

WHEN the Cgaificant figures in the Pivifbr ex- 
ceed i2»it is then called Long Divifion; being ob- 

liged for an help to the memory » to mnltiply the Divifor 

l»y one fiogle figure at a time» till ^tf hare multiplied the 

lAole Divifor : ThetflbbOEAfting that produd, from 

that 



Oft t V 4 s if O ». J 5^,n 

that part of the Difidend y^u fought it ont 6f» in order ' 
to find the remainder : ybn next to the right hand^ df^ 
the faid remainaer, brTng down the next figure in jiM * 
Dividend; which operation moft be continued' to - 
^very Quotient figure ;''aSi yott will fee by thefel.' 
lowing.' '. ' 

EXAMPLES. 

ift JDivide 5840 by 48 

Dividedd Quotient ...]i 

Divifor 48) 5840 (.121 . . i 

48 • • . 



104 
96 



« • 



80 ♦ 
48 



I 



32 Remainder 



IN performing the foregoing operation » I firfl a& 
how often the Divifor 489 is contained in 58, which 
are the firfl two figures in the Dividend : and finding 
it to be only once, I therefore fet down one in the 
Quotient, and alio fet the 48, under the 58, in the 
Dividend ; and fubtrading the .one fronv the other I 
find a remainder often ; then bringing down the next 
figure of the Dividend, which is'^, I again feek hem 
often the Divifor is contained in 1041 %vhich I find 
twicej and fetting my 2 to the nght hand of my . I 

!^ in the Qnotient, I multiply my Divifor agatnb^ a; 

.luniphuK^thftpradaaregalaflj^^d^^ whii;li 



5#^ or »*Vi8t©N^ 

h9big fiflitiiiftaBd fircni kklattvtfa vwmider ff |l{ A|i4^: 

oCm9 48 ia 8mi vhick heii:^ but OQs:jPt 1 f?t luy \ ia' 
tbe (IgotioBt, aad fabjGpribe my, Pivi&r belpw 8a^.' 
"vAiAb.kiiyii^ fizbtrit!£led.frpiu.it> the Uift remaiAder is 
33; 10 that I find 48 to be cbntaibed in 5840^ 12 x. 
timesy and 32 •vev« 

Note, If after }wu ha^e bro^^htxlowjLa figure frop 
your Dmdend to youf remsdnder, the ntimber fhouicf . 
(till be le&ttea jriDur:I^Krifi>r$ you muft fet a nought 
in your Quotient, 4ndnbiiag 609fn ib^.fext figure in 
your Dividend : if thc'niMber be flill lefs than your 
Divifory you muft fet another nought in your Quoti- 
,cnt, and fo proceed till^jou ha?e a Dividend large or 
jiough to contain your Divi&r. 

HAVING now f^ewed you how the operation ia 
perform'd ; I (halL next jeach you the application of 
it to AddilMs'ilfift^adiof pointing. 

3d " Dividend 3d IB. 

IJii^fdr 16) -^ WV^^ r »») '»6» 5(* 
<.^ 168 

4) i»'(4 M '») 97 >{4 
it ij 

' Tte*aine*amjhi^d)*fc.ri*prcfwitth^ 



pr 24 e3^m|te,t^e Gpe cS&viBgc^i; the 34^tl^t pf^^onm 
of hundreds. ' ' '* 

ia Adc titj <)i » nL ; jonnces, as if they wenilpmers; I fi^ 
u amounts to ;jf6> which I place for % Di ^ w l e nd, asyoa 
fmb Vhe 3d eidkinple aforegoing; andtvcsttie 1 6 ounces 
«i!M.|nm4 weight ; llfaiirfiforcf laQ^ (6, }» 4^ Qin- 
for; whicli having divided by, I find to be contained 
in 76,Jbur timM^ ftndjiit«aimler of ts ; which being 
12 ounces^ I therefore .At ^ dswa below the line of 
ounces, and the quopei)i which is 4 pound, I carry to 
the line of pounds ;. anyihaSUDg added it up, find the 
fum to be 168 : taknotr ^ec how many quarters are- 
l^qnx^p^d in 168 j^ands, I divisie them by 28, as yon 
^ in the ^d exai|iplc abote ; and finiA it to be 6 t^mes^ 
?^ QQ'^bipj over ; I therefore fet down nought, un^ 
4er the line of pounds, and bai>ry iiiy'6 qumen tU 
my line jjf c^ujirtcfs, and ft pf ooccd « always fi>tti!njf 
4o«irn jp'ur renialod^r ^elow^ umI ekirykig ^«r <^|jp« 
nt^ \6 the neitt.Jfne, tlTl jqu come to the Ml^oooiiliw 

a^ta toirards ypur left 4ian4» at HrhiA ^at HlO%0^' 
iksy^ i^^^ Join.wQ carry at lent. 



tboftid DM£ir Pit kihortfir JSr/t l9/dif idls^CttvU^ 
hjPQpe «f diofe figuMi:iMJiAg9iwW^%ittieQt bgr.t^ 



« <y^iV/iiV£ 




iiifam h&oAot diTi4lai1>f the^rSVilbr 48 ah «tr ' 
liift 4mde/^ 8, and that Quotient again %.€ 
8beug|8: 

I X APPLES. 



, •■ i 



Ift. tiifiije (^4017 4S sd. Diride Ji^jtf 1^^^ 
8)j8!,fo(^ «>i48j6{'^. 

^)7J0 8)3ip4:4rdiW 

! i^S^lidkK 131 • 32 Miaiader jSt^^goi. 

3d* OMic^ 9274s by 54 
^^)3*745( 

&iS». Thifl b indeed, hoc tefy iMcb SiM«^|.. 
(>iit much eafier than dindtng the long wny : hcrt I 
don't uoderftand, how you come by the feVeral remaHl- 
den, in the foregoiog exmej^et. ^ "^ 

. Afaft, After ^ou hare divided by thc^firl^ figure 
if there be a remainder, it ii joft ifo.maoy uoit^ 19. tKil 
4gnre expreffes ; and the Qnotientt fo many of tbi^ 
figure yon ^vide by ; fo in the fecond example* wheqi' 
you divide firft by 8 ; your firft Quotteht ia ft MBUiy^ 
aimet 8 ; and your remainder 4 niuts,: confe^iiently 
in the ift example, (where your *ift Dtvifor waa likiO* 
1^ 8) yoqr fird Qnotfent will be fo mai^ tinief j^a)fi»y 
ijirhich being again ditided if 6i yoat laft (^otjbiia 
11^ be fo many timea j^^, as there :ave onita.fai fQ^j 



■I- \ » w 

(^otieiit; andybnr bft remaindier ^beb^ 4, is 4 q| 
your firft QnotteAt ; m. '4 timet 8» which it-.eqiuil m* 

• ' liAiSiTCt 



LASTLY, ID the third example ; the firft rem^o* 
iKr^iAg 3» is'fimpij 3 nnitv, \ifhlch I fttdimn'/'hiatt 
^ lift reteimier (^icb it8» 2) it tiM aiofs, whidf 
it i9: to whieh addiBg my fiirft remainder '3^ thi 
iriiole teiiiaitMler it 31 » %hi€h eperatioB'yoa may ^rore 
l^ dMdisg the ad and 3d ezaiQpIet the long way. . 

Here follow lame more examplet in Loog Divifioii^ 
fcr.die ocercile of the learner. 



Diriibr 1 300) 5^ 3 27,5 O (45 a J 

00 



4R 



606.0 

• 3 2 7 5 
3400 

Onaptre thStoperiddn * 6 7.5 a . 

, vith thaf of the 7th . ^,40 o . 

* example in the iftiec- —^r— — 

tioninihonDiTiiioit.; ' 3 5 oRemainder 



' 7th 3 2 7*0 o) 7 4 3 2 01 6 7 ( 
r Sth 4 60 4 5)8702365o( "- 

. = ; 9* 5 o 7 6 5) 721400572 ( ""'> ; 
I 10*859624) 307867329 ( . , 

Npte, When your Divifor confifts of any number of 
iSgnificant fibres whatever, with a cypher, brcyphcrti" 
^nney^tdf you may ih'ortcn the operation according to^! 

the jttie given in the firft fedion of Short DiviHon;' 

• . B Thi»- 

kjil 



'* 



r. . 



J Sfc" 1' <. 



u (^'ivH ^r^ii? 



I 




ibik TTftinfi^'iirL -ttidMNMi^ -^^"^ iritini ' itf TjUiit Jlb4i|p 

iherefore beg of jcn to explsdn it to qte. .^ ^ .. 
« 3th fHg lt' a Ai 7&tt imtBl * tht^r Mii si^ tW om.^ 
bers being mttltiplied, by one itnCt 'tKe l^helum, 'tJ^ 
produ£k^ Xt^nCA adfinj^ JtvUl. b^vt xl^ fi^iitjiminjiin 
to each\>tlier, las tbe B^jpiief^ numbers had, before 
they were multiplied, . >A»^r inflance» 6 and la 
being each multiplied tb}^ l^^hlle produdls will be i8, 
and 36 ; hence it ap^ezry^ niat as 12 was equal tQ 
acf 6 : fo likewife is ^B e£uaI',to 2ce iB. ConfequentJy 
then, any two numl^Jt, Avbich will divide equally, by 
one and the fame fmn. witbAut a remainder ; their re- 
fpedlive Quotients^ iwifllibtfar thtfiliMlt:nrvaAtf,A«f«|I^Ir= 
]portion jKo each tiMer, 'as thoAi'ibUttbcrsit^ irtKh 
were given to hi diiiitf. 

For a proof of' this 
L £T IBS fufpf^ the j>BnrKciid> sid B^ifor lA 




H ..... ., 

the Qnotiems thente irffiirg w'Hl be' 5 and 155 
IrCiy then, -that the Quotient '<^. 15, divfidrd ky J, 
ihall be ]iift.L|i often /:ostiuiicd>.ii} the Qooutnt^^ jj^ 
dpded by the fame figure ; as. the .Cift . Divifor • if . 
^as contained in the firil Dividend 45 ; for .^ 5 ; i» 
fi^Dtaincd in 15, three time^j fo lik^-wife is'15 ^''e« 
tinscs cQctained ia ^ j, ^ 

THESE 
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^ THESE thiogy beiQg premifed,- the reajbn for out- 
uag 0^ as many figures from the right hand of your 
jjlvulehd^ as joa do cyphen fcomyoar DiTifbr, wiO 
appear clear from the following confiderations. 

AN]> firfty that as every figure.increafes in a tea-ibld 
proportion towards the left hand ; fo of courfer it muft 
decieafe^ in the fame pl-dportion towards the right, 
^pmake this f^ill more plain : let 419 ^ak take a view 
iDf the .I'd eKam^le ift the ift fedion of fiiort Divifjoo; 
^beri you fee, that by cnttiqg off the cypher from the 
i:ight hand of the Divifor, and alfo one from the right 
band of the. Dividend, you therefore (bift every ^gure 
pne place further towards the rjght hand, and confe* 
quently make it ten times lefs than it was before* 
Each figure then, being ten times kfs, it neceffarily fol- 
lows, that the whole muft be ten times lefs alfo;- and 
therefore according to the foregoing ob&rvation, muft 
have the fame proportion to each other as before; ib 
that the remaining figures in the Dividend, being di- 
.vided by the remaining figwe or figtrres in the Divifor, 
• will give the fame quotient, as if the- whole Dividend, 
-had been divided by the whole Divifor ; at has bean 
Shewed by the 7th example in the i ie^^ion of Shoft 
LDivifion, and the 6th example in Long Divifion. 

FOR the very fame reafon then, that cutting off one 
. icyphcr in your Divifor, and one figure in your Divi. 

dend is equal to dividing by 10; fo cutting off two cy- 
. phers ; is equal to dividing by 100, and three to divi^ 

ding by 1060, &c. 

S, This definition, fcems'very clear, vhen the Di- 

G rifoT, 
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▼ifor, and Dividend end each with a cypher or cyphers, 
tut will the fame reafon hold good, when any, or all 
the figures cut ofFin the Dividend^ happen to be figni- 
cant ones ? 
> ■ ' . • 

M, Moft certainly, the only difference being this : 

that where the number of cyphers cut off in the I^vi- 

'dend, are equal to thofe cut off in the Divifor : then 

'the Dividend and Divifor are equally divided by lo, 

.100, 1000, &c, (according to the number of cyphers 

cutoff in each) without a remainder: but when any or 

all the figures fo cut off in the Dividend happen to be 

'lignificant ones ; then fuch figures, are the remainder 

of the Dividend, after being divided by|io, 100, 1000, 

'&c, For there are many queftions in Divifion, where 

the Divifor and Dividend are incapable of being 

divided equally by 10, or any other number whatfo- 

cver, without a remainder ; as I fhall more fully prove 

*when I come to treat of Vulgar Fradtions. 

^. I prefume then, that in all queftions, where the 
, Dividend and Divifor, cannot be equally divided by one 

and the fame number, without a remainder, that theQuo- 
.tients arifing from fuch Divifion, cannot have the fame 

proportion to each other, as the Divifor and Dividend 

firft given. 

M, True, the whole numbers arifing in the Quoti • 
cnt of the Dividend, cannot bear the fame proportion 

. to the Quotient of the Divifor, as the Divifor and Di- 
vidend firft given had to each other : but if to the 
whole numbers in the quotient of the Dividend, you 

' HQnex the remainder, then will it bear the fame pro- 
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{>ortioii to the Quotient of the Divifor, as the Dirifor 
And Dividend £rft given had to each other. 

THE proof of this I mnft alfo be * obliged to defer 
till I have brought you into Fractions, from whence* 
I (hall refer you to fome queilions in this rule. 

S. How is Divifion proved ? '. 

M, Multiplication and Divifion, mutnally prove each 
other;, for if you divide the produdt <^ any queftion 

in Multiplication, by the Multiplier ; the Quotient will 
be equal to the Multiplicand: and again, if you mul- 
tiply the Quotient of any qaeflion in Divifion, by the 
Divifor : the product will be equal to the Dividend. 

Here follow fome quefUons to exercife#y/^i///Mr« 
Suhtra6}ion^ Multiplication and Divijion ; which if the 
younj Arithaietician thinks too difficult ; he may (if he- 
pleafes) pafs over : till bis reafon be a little riper, anc* 
his conceptions more enl * rged: as they are no link of 
that chain, which cojoaet^s the foregoing and follow- 
ing rules together. 



■»•*■ 
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Queftions to cxercife Jddition^ Suhtra^ion^ 
Multiplication i and Divijion. 

ift What number is that which being multiplied 
by 3, and divided by 12; will give you 6 for the Quo- 
tient ? 

2d What number divided by 12, and the Quotient 
moltiplied by 3, will give fifgr the produ^ ? 

^ ' 3d What 



3<t What' mtmber mnitipHed by three. 
To eightf- fottp m)lL eqafctbe ? 

By ty^ipc fifteen, a^d ten ijffide ; 
Tlien tp the Quotiepi if there t>e 
Nine iddkd, makeg it Shf tbree i' 

5th Pray can you od a'fitiinher fh^, 
Which multiply'd by fcven times fix ; 
J^hd tBev divufe bynfcricc efeir«B^ 
ma8 ffvt the ^JuovtcRt twelf etiasea 6i^mi ?' 

jj^ Pray ^at*i5 tfa^t nnmber^ teQ me friepd'^ 

By which dtirid^ this 23100 CHvidend: 
~ It^ Qtaptien^ next dlvi'de By feveff, 

^ Wf^^ ik^m}P!^r*% ^hat, \f added b^ 
Tfie j^rpdud to't, pf tune times tBrcQ ; « 
F^om which fub^r^d, fire times elbreir, 
Jbki next divide by twelve time» kwea j 
^1^ QHedent iHay'st be left or more, 
But equal- juft 80 twice dueei Ic^Mi. 



5. The feven foregoing queftioni^ ifse i;#r]^ (W^fUP 
and entertaining; but 1 cannot conceive any cafe* 

caa be of 4Py f eal i^« 
J^. They are not onTy of generaT, Bat of particu* 

ift Of general ufe, as they teach you how to reMVi 
fteihoikiJJj upon hard piohkms ;. by whieb means 
you afe'aUe. toforuLclearj, and difliiia notiopa of things; 
to diftinguifh the difference between queftions wfaick 
m^^ difiodt, and thofe which only apjpcar fo^ 

by 
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by the crtical manner in which they are often propo- 
Qd; and confeqaencly to reduce the latter to more iim- 
pie propofitions. 

2d They are of particalar ufe ; as there are many 
cafes, in which they may become not only rational (but 
very natural) queflions; both of which, I (hall prove* 
by the laft quefhon aforegoing ; which being reduced 
into profe, is no more than (imply this, viz. 

WHAT D^iimber is that, to which if you add 2.7» 
and from that fum fubtrat^ 55, rhe remainder beijtg 
divided dy 84, will give 120 for the Quotient ?. 

TO folve this, I firft multiply the Quotient i20» 
by the Divifbr 84, which (according to the rule given 
for proving Divifion) produces the Dividend 10080: 
which Dividend, was compofed of a certain unknowa 
number, to which 27 were added, and from that fun 
55 fiibtradted. As therefore* the fum fubtra^led, was 
greater tban that which was added by 28* I add the 
faid 28 to 1 00^0 which gives me the ift unknowa 
number, viz. 10108, which Was the anfwer requirei^ 
See the work« 

84 proof ipio8 

120 "^ ' 27 added 

10080 10135 

2^ ^^fubtrafted . 



40x08 Attmber veqrd. divfir* $4) 10080 (xtto qti«u 



•1^8 If-'''' -•"/'^ 
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[, HAVIlJCf, I Trojfe fifjr the fotc-Joing operation, folly 

Srovedthje general ufe of fuch (^ueftionsy mtmeiyio le* 
^dtg thofe to ftiore Iimple propofitioos, which (frdm 
pic critical manner in wfaich they were propofed) m^t 
leem difficult : I (hall nex^ proceed to give you one 
ititt^hUtt cut ot Ihddy, in which they msif I>e of parti- 
.^lar life; atid in what cafes they heconie not only ra- 
•tionaly bat jtrj natural ^ueffions, as in the foUowiifg 
caTe. 

H c«niiii gm^mm Qmi ^ut « fff^aiee^, which 

hte toW l B t B ifetf ift ^efff#n, «Ad figuring to hiinftff (Rte 
other aifteMlKni ctf tfiat kind) Vriiat itt InMtfnft M* 
fvfie to woidd 4bdkt$ 4elehl^^ t» tifu ill eftfoces 
MnfdFs and tiiei^dbte agtiged fo girfc tatA of his trr<fir, 
#hid^ lit ^ Wflfiffe* <rf >4, I2cv/ fw the tffUiie. fife 
I68k fttefat ftfiatl jTriies, Krhich wli^ fold amounted 
io a eef t^n fum of hidtitf. tht Bfoier's cdmmiiDCoQ 
'fbt fttfhSjg fheiii, at a d^ftain rate per cent, came fo 
fj^ pounds, which being deJuiled from t&e whole Ih 
ttoiint, the Captain found the rtmainjer wouU set 
j^ay off his men by 27 pounds, which fum 4m wm oll^ 
Kged to pay out of his own pocket. I demaad the 
whole amount wl^ich Ar prizes fold for ? 

BY this laR method of propodng this quefUoft, y^a 
fef II i» made more (imple iliil : for by makltof the 
ieveral numbtiPS gHFcn in it, to reprefent certain liiiugs 7 

#i IfteHfty lit k tomttin^tMi the ^6\t*, %hft)i t^sih- 
ces it| from a ftemio^ difficulty to a Tery eafy qnef* 
tton* 

THE 
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THE reader may perhaps exped (like mod other an* 
4lMr9) diM I IkmUI hei% ImH»k gMb «llfc A IbiM fM:- 
jlical <|iwaM«H flMitHtig Mm hov$ to tUvMe Mjr Adlbf 
4npiMi]b itmAi^ MTjr tenaMi ^utmiper «f n», fn^iig 
<aeh an «qtuil (hare, I moft th€i^of^ >ett ^liiii^ that 
Inch examples i^oald be very improperly daflfd 'm Ums 
place, iince the learner mud be entirely at alofs how to. 



be has firft attained fome knowledge in Redodtioni UA' 
der which head he wiU find Uimii. 

■ • • - . • .J 
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of Reduction. 

REDUCTION teacheth, |o bring or reduce num- 
blrs df OAe AdOtkitnattcffiy liy ^thtfr nulnbfers of 
anothl»f ^^nbftiihatttn, rfetaiHi^ thle &rib raiue : and 
is eitlKr afcdsdibf , tr delcen^ui^s 

W<f iftN ^tiktt lletoAln!it^[)M ite td Be bh)ught 
into Mtsf oh^tf : a# pbnkids iM^ (MUfn^ t^iH into 
hunditA weigdifc, 8ki iliis is called Reduction de* 
fcendkigw anA is pc^fcirmed by Mu|biplication» 

WHEN fmall names are to be brought into great ; as 
IlilRhgs ihib |lblft)ds, hundred weights into tons, &c« 
then it is called (though improperly) Redudlion afcend* 
ing: and is performed by Divifion. 

Note, Whether ya«i ifiRi)ti|ply or divide, it mud al- 
ways be by as many olT the kifer, as make one of the 
greater. 

BEFORE joa proceed further, I thought it necef-* 

fary 
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ftrj to.gire you the folUwmg table of jiUifnet parffp. 
to be got byheait: which (although few or no aa- 
tfcots jive before the rule of pradiet) 1 thought e- 
^oally ofriul in thii placet luid may therefore lerre 
foi both. 



Th TABLES. 



Sifomtg miiat Penct are (=) egiutl parti of a Shilllrig; 
end •what HhiilfHfs and Pence art <^=) efaal part/ e/'4 
- Pnind. 
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t 

Of>fQN^Y. 

Example xft. la s^^i ^^^ °^^ fluUinjgs and pence } 

20 
12 



ad In 7^ 14/ 9^ how many 7 
fdlEngs, pence, andfartbingj|*,3 154^, i8l74> 74^9^ 

iOb Xa 1 5. crowns how-many 7 
llilungs and BCQcer y j;j[ j, ^ooii^ . 

£th In ti / how m«Df> 
crdewni and milfingf ? J, xqq orowmt ^qcmu 

6th Reduce isocrown^to? 
§oS&ag% and groats. > 750 ar(^wni»225P^nu 

7t& How many (Killings and 7" 
(cnce, are there in 21 guineas? 3 441/, 5292 pence. 

8th flow many crowns and ? 140 crowns i40ofix« 
fixpencesi are in 35 pooiia^ 5 pences. 

LEAST 
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LEAST by the operatiop of the ift example, yon 
lionld not yet thoroughly tmderftand how the reft are 
to be performed ; efpeci^lly where there are fhilliDgs, 
given with .the pounds, or (hillinjgs, pence, and far- 
things ; I fhaU here (hew hew the 3d eauunple i« 
wrought. 



154 fhillings 
12 

1857 pence 

• 4 ■ • 



7429 farthicgs 

JN performing this operation, I firft fct down the 
fum giTcn to be reduced,- as you fee 4 andbecaufe 20 
fliiUlp^S? «?™alj'e oae pound, I therefore multiply the 2 
pounds by 20, and take in the i4ihillings in ..this man. 
ner, viz. .The 4 being four unit?, X take in with my 
bought, which (lands likewife in the place of units: 
and the 1 which is one ten, I take, in when I multiply 
by 2, which gives the whole number of (hillings. I next 
multiply the number of (hillings by 12, taking in my 9 
pence, which gives the number of pence: an4 laft of 
all, I multiply the peftce by 4 (four farthings being i 
peniiy) taking in^my i farthing, as you fee by the 
work. 
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Reduction 

^ueftions^ Anfwers. i 

III In r296o pence, how'') 542 as appears bj the 
many {hillings apd jpounds. 3 work. 

^2) 12960 ( 

2I0) ,io8|o (hiUingB. 

54 pounds 

2d In 4800 qrs. how many '> i2o6d, 100/. s£' 
pence, (hillings,' and pounds, y 

3d In 7429 qrs. howmiby") 7/, 14/ 9^ J 
pounds? 5 * 



\ f 



4th In 900 pence how nia-7 75-^. 15 cronxsm. 

By {hillings and crowns .'3 

■■ ' * . 

5th In 500 ihillings, how") 100 rrtf«ufflW2J^ 
many crowns and pounds ? 3 

6th In 2250 groats, how") 750/. 150 crewmi 
many (hillings and crowns? 3 

7th 1323 pence, how many") 
guineas and (hillings? 321 guineas. 441/. 

Sth In 1400 fixpences, how") 
many pounds? S 35 £ 

Note, The above examples and thofe in Rcdu6lio« 
Defeending, prove each other. 



REDUCTION 



/ 
I 



^- 
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RsDUCTWN ^Jcendipg ^xx^ J)eJ€ending» 

N 325 shillings now many crowns and half crowns? 



I 



4l 325 






:.i 



TO folre this ^fUcALoo I firft divide the mimber of 
fiiillipgs by 5, ^hich gives the crowns^ which h^^ 

2d 'in 100 crowps, how many fliiUings> and {)o«n|[s? 
Jnfw& 560/. 25/. 

3d In 60 guineas, how many j(hilliQgs, crpwns, and 
pounds? Anfwer 1266/. ii^2&, la/, i2. ; 

4th In 6320 two pences» Jiow many pounds \ 

5th In 1245 three peiites, hoW: many pounds^ 

AhfijthiS^.ils. ^d. 

6th In 145:6 fourpendes, hdW iti^y pbnnds? 
Anfi}3er g^^, 5/.;4rf. 

yth'^^fl '6312 fi*ifctides how niftny pdtiiidi ? 
Jnfwer i$jl. i6s. 

8th In 2160 eight •^p^nces how many poiiiidi f., 
f 'j/B^^ujfif* 72/. 

9th In 6543 half crowhs^ licfw:ilia»y pOttdils)l 
Anfwer 817/. 17/. 6d.. 

lOth In 3261 three and four-pences how many pounds? 
AttfvdeY^o*^. 10/. 

Xith In 315:6 nobles, how many pounds? 
Anfw(r 1952/, 

I2tll 



• ■••mi • * 

13th Iq 810 half crowns, hoK many crowns and 

14th Reduce 84 crowns ^ into ihillinga and guineas. 
Anjhvcr ^20s, 20 gfuneat, ^ 

15th Reduce 60 moidores into pounds, Anf» 8i/« 

l6ch How manysc^^^Ahtky^hftlf O-owns, and ihillinen 
are in 260 poundl, a&dftKe iftilnb^ of ctaCfeT ec[wT 
Anfmer 611 of eath and 6/. 6^. over, 

27th Divide 437 pouiul^ amongft 4 men, and f^j% 
^e^ an e<}ual mare^ Anfwfr 106/. 15/. 

^; Pi^ay'hbw 16 t£V i^"qft«ftibfa-aA»hs^tfift' t6''b«' 
W^buglit ? 

M. Firfty addyourcrowoy half crown, and (htllto^ 
together ; < w&ich being reduced to the loweA deooiii|<- . 
DsKion mentioned, will be 17 (ix-penees: Thfi^red^C^ 
your 260 pounds alfo into fiis-pences^ aqd'dividiiig'tlir 
01^ by the other, jQu have the apfwer, 

THE rcafon of this operation/ 1 (hall demonltr^te 
trf'you, by a dnrifar qiicitfdn 'itf Kfeduaion' of K^hid 
miafure^ when wfe hiav^ got tfiithi!*, 

I (hall here (hew yeu how the nth example i^drlh^ 
going is wrought the common way^ and like wife hp^r 
it is' perform *d by alfecjuot p^rts; by-whidi oifekt^Bydu . 
wfll fee, hoTJIf greaitty tljeVork may be fhorteh'e4'tj^fefi ' 
tUe valjpe of on^ of the Integer^ given ^q be r^dticed) • 
happens io be any of thofi equli! parti' of a poiiild'' 
iwtucK J'ou find es^prfcffed io'y6WtaWc* 



^4 or It E D UCTION* 

The common way» 3 i 5 6 Hx and eight pences, 

8 o pence in each, 

12)353480 



2|o ) 2 I o 4 (o 



1052 pounds 
B7 alliquot pans 6s. 8^4 ) 3 i 5 ^ 



•♦•• 



1052 pounds 

By the common way, I firft fee how many peine* 
arein pne noble, or 6/ 8i/; which (according to the me- 
thod of working quefHons in Redu^ion defcending) 
I find to be 80 ; I therefore multiply the number of 
nobles viz. 3 1 56 by 80, which gives the pence in the 
whole. I next divide thofe pence by 12, being the 
Dlimber of pence in one fhilling, and the quotient is 
JhilUngxr ZT\A laflly dividing that quotient by 20» 
twenty (hillings being one pound, the quotient gives 
the anfwer in pounds^ 

Not^ id. If after dividing by 12 there had been a 
f emainder, fuch remainder would have been pence i 
and if any, after dividing by 20; would have beea 
Jhilihgi. 

IN working the fame queftion by ajliquot parts : 
I find.by the tables^ that 6/ %d, or one noble, is ^ of a 
pound ; wherefore dividing the number of nobles, viz, 
3156 by 3, I have^the anfwer in pounds at once^ If 
there had been a remainder, it would have been fo many 
tiwies ^\K and eight pence, "viz. if one, then 6x %d: if 
8« uunccn (inu four pence* 

Note 



. <y R E D U C t I O K. ^1 

.....' ' * * 

Note 2d. IN all quedtons where the valae of one 
•f the Integers gif en to be reduced, happens to be aa 
alHquot part of a pound, as is the 4th, 5th, 6th, 7th, 
8th, 9th, 10th, and nth examples aforegoing; then it 
Is bed to divide by ftich parts ; which will give you 
the anfwer io pounds at once : but when one of the 
Integers given, is- no ralliquot part, you mud then per- 
forna the operation the common way, as b&fore 
direaed. 

Note. 3d, When pounds, (hillings and pence, are gi« 
'Ten to be reduced into two-pences, three pences, or 
«ny other number of pence, which are a6 equal part 
of a {hilling ; yon may often perform the operatioa 
ihorter than, by the common method ; as I ihall prove 
•to you by workibgrthe X2th example afore-going, both 

ways ; where it is required to reduce 56^. 12/. 9</. ibt* 
three-pences. 

way 56 13 9 



30 



X 13a 

• - 13 

3) J3593 ( 
4531 anfwer 

/ ' d 
The other method j;6 , id f ^ 

20 



-i 



• 
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2132 

4 



4531 aoTw^ 

Ha 



» 



ii O/REDHCtiO^. 

BY the common way, I firft Multiply my j6 pounds 
t>y 20, and take in py la fluUincs; ;^nd then ag^n 

)nvihiply by i;{af^d tal^e in n^y 9» ,Y^h^^ .V^^^^ ^^?i^ 
jntp pence, ^^dlijhfung ^Vj^dc^ !hy 31 ^vei jQje lb.c^apr 

But J>y thp^ fi^cond mctljpd of working it. 
AFTER having tnuTtijpli^d by 20, and tak^n yi J09|r 

4ui|fi^ to.iiO^^l^ aM%gm ^jf^:t^rH^^ ^xbi^^ 

,A$ I fliall h^ve occafion wh^h I come to treat oC ^ 
VaJga^Frai%iofl8, torefef you tothe laft of the fere- - 
goaog'queflions viz. (he 17th ij, (hall likewifefhtw yoa ^ 
hciW it is performed, by ^^ic|^ fimf jpJl^ ^9/^^^^ ^cry 
few further inftrudtions to woiicany queftion in Reduc- 
tion. In the faid 17th queftion^ it is required to divide i 

427 pounds among 4 men> ai^to give each an e^ual > 
fcarc 



[' 



"HBIP^f 
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4) 4^9 



i-j 
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^REDUCTION. 77 



4) 427 {106^ each 
24 



* 3 pattft(b rciitiiidif 

4} 60 (isSuUiog^ 
4 

20 



HERE liaring firft diylded my 437 pmiodt by 4, | . 
iEod that each man will ha¥e 106 pounds, and jpoondf 
remain OTer, which remainder J place ander*my Quoti. 
ent, and fet my DiTifor mider it, which iignifies that 
each man'will Jiave i o6/.and ^ to his (hare. But becaofe I 
Wi>uld know what the faid } of a pound 11 equal in va«- 
1 je to; I therefore mnhiply my 3 pounds which remain* 
ed by 20» which brings it into fhillings; and then di* 
' Tiding again by the fojor men, I find gives them 15;/^ 
per man more. So each man's whole (hare will he io6£ 
IS'* ... 

or 7>^ Weight. 

ift lo iii!(. looi, tidwit, hown^ny graias? 

dd \ gQldfmith having 66 Ingots of filrer, each 
weighing 2 ']oz: wa« minded to make them into fpoont 
ti a^. ^ps of 40Z. faiu ef j;«2. and ianff boxes of 

*3 3« 



*Y 



3002. and to h^rfeuflfequi^ miiyber #f e*ch : tlie ^pie& 
AioD is, what number of each he mnft have ? 

Anftuer 1 1 , and 8 over. 
jtl In 21000 grs. of filver, hovr many Ihs, 
- Anjhver ^Ib. 

4th In 17 igKtl#f'ttlitkf%^27^^- lod^wts. how 
taany grains ? 

IflT TOW many pounds a^^^ djere in 25$ CW, 
jn 2{'rj. 17/5. of fugar. 
Anfwer 2%'jj^^lh, 

sd In 140480Z. how many nu^^ 
Anfwer 7 6H1;/, gjr/. 10/^. 

q^n^monDoupflspff)]!^? Anf^ier y/^2oz. ap4^7^52^r/. 

55il i| ^Uii!?Hflr- <^ l«^ ^V "**°X fodder ? 
/infiv^K /fijfodd^. »7^^ 

^ In ^^ tQns of v^t^y t^o^ many Qvi/t. fri. and If. 
Anfii)er &:)6ipt^ 240 jrs 67^6 /J. 

•r S^ptcu, lliyei |i:c9it {ojnAd v ;u|^8i^ic^ »iid the tommon 
fthind only i6> 

ALTHOUGH the infhu^ons already given hi 
money arc (I profMlnje) faficijpm %o ii^rk every quef- 
, tion in l^edy^ion the common way ; yet as there is a 
fhorter abdeali^r Method ]pni^lfcdam^i!fft-)Me#clian«ti 
in reaucinjg^C qrs. and/5. 'tnto foundsr: f^^fkaiHhere 
ftiew you, how the "fitft «iti^tfc^» iiy lki» k pefefoiti'd 
fot^ waji,. 

CoBinioil 



•- <: 



1026 • 25673 

28 :S : 



Anfwer 28745 * ' ' ' 

IN order jdiat I ju^y eKplam .the jealbii of the 2d 
operation more€ltfaf)y tb yo«» I AmO 'plm it in the 

. 2 5 i5 

2 5 <5 






28745 

. . . V. • •V- 



> 



NOW it is'pIdQ^Jhad I multiplied the number oF 
C*wts. by the povndk eoMftkied HioiMliiiB^ed, tiz.i 12 ; 
fi.voiAdiian jwep lar ^9611^ i»aU tbc6W<, «a 
which if I had added 7 3 , which is the powidt ui atj^/^ik 1 7 
/^. it would have §iv«s iIk tNi#k JUUBbcr «f {Munds, 

BUT wikad ^ multipl^Dg by »i2 ; I ooly multi- 
Fly ^ ^^^n v^icb bkcio^ ^ (?«ir«» QQt ooly fares me tbe 
troubl^^ ^imvs^ dawn my xmikiplier^ bat alfo that op 
multiplyiogy ea4i |frpdu^ being the lame. I ne^t find 
how many pounds, are in 2 qrs. 17 )b. which being 73i' 

Itplaoe tli«n t(Ktbe ri^hUiaQd of the black line. 

AW P V g caore t biiii efenet between Mritiplimiif b^ 

W and 1x2 will always be tfa« figpe iMnber^ founds 






or RE DUCTION, 

at there were huiidred weights {Stea to be reduced ; I 
therefore in adding up the feveral produds, together 
with the 73, likewife add in my Multpilicand, which 
glTes me the anfwer . 

Note. Wfaie^ the pounds in the odd quarters and 
p&unds, exceed 99, they could not then be placed to 
the right hand of your laft prodadt (as in the above ex- 
ample) but muft be placed below it, viz. units under 
maitSy tens under tens, &c. 

Of Apothecaries, Weight. 

ift T T OW many grains are in 9 /J. ^ex. ^dn ifir 

JnL i^grt. Jftfuier sS4^^i'''' 
sd. How many Ih. cz , dr,Jj:, grs. are there in 74 ; 30 grs. 
Jnfiuer 2 lb. 11 oz, 2 wr. ofe, ogri. 

jd A chemifl having i lb, 9 oz, 5. drs, 2/c. B jrj, of 
powder was minded to make it into medidncsof 16 
grains each ; how many muft he have ? 
Anfuier 6649 and 4 ^r/. over.' , 

.Of Long Meafure. 

ifi TN 40 yards how many feet, iochet^ and bar# 
J^ ley-corns ? 
Aiifwir i2oy?. 1440 mc. 4320 3.r. 

sd In 90 miles how niany yards, poles, and furlongs } 
An/tver ^20 fur. 2BS00 foiej. 158400^. 

gd How many miles and leagues are in 9648ooinches? 
Aitfiver $ Ua. 1 5 miUs. and /^oo yards over. 

i^th How many barley-corns in a mile ?■ \ 

'Anfwer 190080 b, r, 

jth Hcfw often will a coach wheel, 1 7 feet 6 inches la 
* eircamference, tarn round betwixi NewcaiUe and 
J^Aodon, being 300 miles? 



•»*■-- .^ » »r "* 
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jj^tli l^QW roaoy ,t|iQe0 nft^ner will a w^eel-that U ib 
Xect 10 lAcht?, ^urp r«tHa4 ; tJuui anpthcT that is 19 
ffeet p .inches ; -betwiQeD Loqdftjd ^fi^ Xix^i^S^ ta* 
king the diilance &t 1.:^ (oil^s \ 
Anfwer 26^jpj ^nsie^^ 

X X yards of doffa? 

Anpmer 160 fr/. 640 ma!h. 

* • ■ N. 

j4 Io>fonr pieces of clpth^ each I4 yards, i^foxaf 

.^tters and ioaib ? " ' 

Anpmer 224 ^rt. ig6 tfai/s.^ 

gd In 3006 nails, bow md,ny£ngli(h ahd Fleratffi ellt? 
An/iver i^ g^^ ^^ JMUl ;55^ i^fowj/^ e/h. 

4th In 47x23 oailsof Holl^pd> hpvf pa9sy,]^i^c^9Sis^ 
12 yards, ? • 

Anjnuer 2^^ piecet, $ yds. ^-qn. 

5 th In T^ljUfes of Smyrna filk, each fi pieces, ea<bfie«i 
30 yard^how nuny Eaglflh eMs, ^aarte^aod nails ? 

>4|i<^' j%89 Eng.elif. 9i24Mf^. 34^^00 iif24r« 
€th In y yards, i ,qr. 2 nails, ^how many nalJs ? • 

7^ Id ^^ nails, boW many ya^ I 
/infijocr %yyar4s. 

Of r^^Meafure. 

• • - 

lit TTOwjq?»n jr rpods »itf perAisa aw? tiitrt^ ii» $« acrcf 

X \ ' Anffw^r 80 roodsy and 3200 percba. ' 
fid How many pefches are there in 11 v^^^ 3 roo^/ 

Anfwer tSgjpercm. 

Fd ir>V)^aa»ea, Jms'iiaty iniii' ■< pi^Ap* - ^ 
9^ ' Jnfwn i6Qr9odt, Oj^oopn-f^s, 4tli 



Sa €/ titDV C T I O N, 

4t]i A aentleman being defirous-to inclefe three fieldi^ 

-: the urfl contained 9 acres, and 2 roods ; the fecond 

1 1 acreSy i rood, and 7 poles; and the third 8 acres^ 

I tood, arid 1 2 poles; how many ihares of 86 perches 

are contained in the whole ? 

5tli A farmer bought a Md that containe4 14 acres, 9 
roods, and ) poles ; but he was minded to take aa 

;. tndof ore of 7 acres out of it: how many perches 
were there in the remainder ? 
Anpwer 12^*] perches. 

jfch One field conta^is 7 acres, another 10 acres, and 
a thirdr 12 acres^ i rood': how many (hares of 76 
lurches each, are contained in the whole ? 
Anfwer 6ijhares tZXi6. a/^ perches over. 

• , Of Liquid Mcafure. 

tft.TN 46 barrels of ale, how many Gallons } 
X Anfweri/^'ji, • 

ad In 17 gallonsrhow many quarts and piAts.? - 
Aujhver 68 quarts, i '^6 pints. - ^,*;'' " ^ 

id How many quarts, pints, and half pints, arc in 29 

galfons of ale ? 

Jnfwer 80 qts, 160 pints, and 320 half pints. 

4th A Tintner being deflrous to draw off a pipe of cana- 
ry into bottles, containing pints, quarts, and -2 quarts^ 
and of each an equal number, hoW many ihull hs 

haref >^;^^tvr 144 of each fort. 

5th In 700 pints of brandy, how many half anchors I 
Anfwer % half anchors^ j gait, and 2 qts.' , 

Ctb How many gallons, quarts^ andpints^ are there ui 
7 tunt>f oii? ' - • ■ 
Anjhaer 1 764 gall. 7056 ^/ x 4 1 1 2 piftti. 

t t«ld ys« WfiM htw ite s(tb qaafliMi lA Reduc* 

• •'•■ .0.-. * ^^^ 



or RE D TACTION. Sj 

tidn of money afcendlng tsd defcending (and all others 
of the fame kind) were to be performed; I (kail ooif 
tlfemonflraie to yoa (by the 4th qacftion abore) the rea^ * 
fonnpon which the operation is founded. 

IN this qaeftion the Tiatoer de^res to hare ah equal 
Bumber of pints ,quart9> and 2 quart bottles « the quan- 
tity therefore which the feveral bottles holdi . heiog ad ^ 
ded together is 7 pints. Nowifwefuppofetbewinetobe 
drawn off, in bottles which contained 7 pints each, it 
will then be evident, that as i feven pint bottle, filled 
One of each of the other, fo as many times as the 7 
pints are contained in the pipe of wine, juft Co oMg 
battles of each fort he would have^ - 

Of Dry Meafure. 

ifl T T OW many bulhels and pecks of wheat are thevt r- 

X JL in 36 quarters .? • , . 

Anpwer i88 hujhels^ 1152 pecks » 

srd How many pecks in 42 chaldron of coalsr ^^ch 3# 

buHiels > • X . \ 

Anfnuer do ^% pecks. 

3d In 40 quarters of wheat how many bufliels and 
pecks ? 

Jnfiver "^20 hufl?e!Si 12^0 peeks. , 

4th Hqw m^ny chaldron of coals are in 8790 p^ckt ? 
Anfmer 61 ibaUront i kujhtl, 2 pecks. 

Of Time. 

iftTTOW many days in 708560 feconds? 

X J. Anfmer 8 dtt^Sy 4 hours^ 49 minutes, 2ofeeonii^ 

jd. How many Days horn ^fril lotb to Ncventhft2^ ^ 
Anfvacr ZOf 4(9's* 



ip 



j4 lUdttce 4t weoks nto days^ hour») and inimite5»*< 
Anpwer 2%'*] dayst 6888 ^^rr , 4 1 3^2 Bb nauutes. 

ijji Ifow^ niaof feeond^in a year^. /allpw^ngitr tp beT, 
3^5 days 6 hours ? 
J/ff/wr 3'i5576bb. ' 



' ti* zbdfa«f,-1*%yettf V tiirteS «aeft? flgif belhg ^i^'^ftj*" 
rgniet^ mbow,te«i7ininute8f|Ki4' fecondi dpt|^'i|•^ 

y , jdnfiifer ^i^oo tmnut^si 12^6000 /ecwdx^ 




Of the Rule of T ri if if jf. 



Obrcnra- C r^^ H 
ion, ift, 3x0 



E Rule of Three is eithe^liDgfc 
or compounds 

ad. The fingleRule is, when three terms afe giire|i ' 
to find a foartb. 

• • • • . 

3d. OF die three tefins given > two pfthcm alwayt ** 
imply a fuppofitton ; and the third is a demand. So 
this queflion being propdfed', viz%t f 

If I pouitd'of fugai' coft 4 pt nce^ wlxatiirM' 6 pOilIdf 

Herfe it is plain, that th^ 1 potind or'fagSir; an# - 
thc,4 P^o^c* ^^ *c pvo tcrips of tbfc ftppoikidn ; 

M 



y /**'R'ULE OP THREE. 9$ 

and the 6 pouods of fagar, is that mrhich demaodt or 

aO^ the que|]tion ; ^nd is generally known by follow* 
Ing theie (or fu,qh like) words; Honv many? Hflm^ 
vmchf What iviil? How long? Honv far? 5tq, 

4th. One of tht t#cni9 iQptlve ftippodtioa, is always 
^^hc .ft<»e jpaf«e,MfitJi ii>^t which ^J^.tbc .<^eftion : 
and the other term of the fuppQiiuon, ,pf. the i^f^t 
,i^JLui iKith t^ie 4tbie«n, f>x finiwcr rcqnircdt 

5th The Rule of Three is alfo either Dirrff, orJii. 

. fith. •'Bie.^vie of Thnqe JXrcS: is, when more re- 
quires joaore^ or Xefs JCei^ires ^s : Tliat is, when (ac- 
cording to the fenfe and tenor of the queftion) the 3d 
-term is more or greater t^an tjie firft ; and requires 
the 4th term ^ mote or greater than the 2d in the faive 
proportion. Or when the 3d terra is lefsthan the ift, 
and requires the 4th term or anfwer lefs than the 2d» 
in the iame4>r^potti9n. For as often as the ift term* 
contains the 2d, or is contained by the 2d ; jufl fo of- 
ten muft the 3d contain the 4lth9 or be contained by 
the 4th, 

7Jfe^J. Four nun^rs" which sfre- proportionals / the 
product of the. two eKti^^mes (which are the ift and 
4th). will be equal to ^he.produ^ of the two jneansy 
which are th£ 2d. and 3d. 

8th. In ftatfnpr all q^ucftiqils in this rule, let that 
term of your fuppofition whicji is of rhe fame name 
wi^h that term of the demand, be your flrft; the othtf 

term 
I 



«6 . 0//*f SINGLE RULE, .^ 

term in your fuppofitioDt which will be of the fame 
name with the anfwer required, your fecond ; and 
confequentJy^that of your demand, the laft : andthi^n 
the qucflion will Hand in in the following order. 

ib d lb 
If I : 4 : : 6 

To be read thus. If i pound coft 4 pence, what 
will 6 pound coft ? 

And here, according to the fixth obfervation afore- 
ooing, I find that more requires more : for if the price 
of one pound be 4 pence : the price of 6 pound will 
confequently be fix times as much. , 

I (hall next give you an example, where lefs re- 
quires lefs : which may be the following, viz. 

If 6 pounds of fugar coft 24 pence, what will | 
pound coft ? 

ib d lb 



Stated thus, If 6 : 24 






IN this queftion (according to the fixth obferratioB 
aforefttid) lefs requires lefs : for if 6 pounds coft 24 
pence, one pound muft therefore coft fix times le(s, 
▼12. 4 pence. • '^ 

AFTER having ftated your queftion as afore dire6b<^ 
cd; to p^tform the operation, this is the 

Rule, Multiply your 2d and 3 terms together, and 
divide their produft by the ift and the Quouent will 
be the anfwer. 



ift. 



0/ THREE direa. 



87 



'ift If one pound of fu- 
g^ coft four pence, what 
vill 6 pounds cod ? 
Ik. d lb 



If 1 






I2)24( 

2 anfwcr. 

ad If 6 pound of fugar 
cofl: 24^. what will one 
toft? 
If 6 



24 
I 






3d If 24 pence buy 6 
pouiids, what will 4 peace 
buy ? 

- d lb d 
If 24 : 6 : : 4 



24)24( 

I anfwer. 

4th If 3 pound of fugar 
coft 12 pence, what will 6 
pounds coll ? 

If 3 : 12 : : 6 ' 
6 



(6)24( 

4 anfwer. 



3)72( 



24 anfwer. 



IN performing the ift queftion according to the 
above rule, I multiply my 2d and 3d terms together ; 
and becaufe my firft term is one (which will neither 
multiply nor divide) I therefore have the anfwer i» 
pence ; which dividing by 12 gives me 2 (hillings, 

AND in the 2d example, my third term being one^ 
for the very fame reafon I divide my 2d term by the. 
ift; which likewife gives me the anfwer. All the 
terms in each of the other two examples, viz. the 3d 
and 4th confifting of more Integers than one, takes iar 
the whole general rule, and all of them prove eaT:k 
other. 

N$U ift. If any of the gives terins be a compound one^ 

1 3 ^ooillling. 
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cotififtiAg' of divers dfentominatioA^B? fvfch term ortcwjf 
moft frrft be reduced to the lowc^ft name mentioned, in 
order that they may all be (lAgle, or whole numbcrt. 

OR:if your firft or tHird terms (ahho' the fame kind,) 
viz. both money, both weigjht, or both meafure, &c. 
(hould be of dt#erent denominations, as the one pounds, 
and the other pence, &c. then you muft reduce your 
pounds into pence alfo; and the fame, if of different 
denonnnitfons of weight, meifure/'&efi 

Note ad When the two termi which are to be mukipUed 
ooe by the other*, will not produce a number lar'ge enough 
to contain your firit term, dr diviior ; you muft thea 
reduceyour 2d or middle t^rm to a lefler denomioatioo» 
before you multiply by your third. 



«r ■■' «» •^ 



Here follow fomc cxaitiples for ik%- exercifc 
of the^ h^Mcir. 

E X A M P L E Sv 

5fh. if I piece of cIotTi cdtf 3/ 7/ 6^ tt*rft toifl Aif 
.piiefe^ ttiif ^ that rat^' ? 
AhfiDer 1-454/ 7/ 6^. 

6th. If I ^wf, of fiigirt- tb(i 2/ i^f. irtiit <»ft ifkj 
Answer ^d 2qrs. and fomewhat more. 

7.thi If I pair^f fteckingr coft 2/ 3^. what will %^ 
dozen cofl ? 

Anfwer 33/ i J/. 

%t^. Jf I yard of cloth coft i j/. what i» the wortb o 
12 pieces, each 18 yards ? 
Anfwe^ £1^2, 

9th. A merchant bought 156 calks of brandy at '2/ 
15/ Bd ^ht ^atity Wll^t (M tiitf #M« c»ft hiM ? 
V J§^cr j^i2l i8a 

lOth 



0/TUREE dire^. 89 

qith. How many quarters of corn for 40 guiaeas, at 
4/ per bulhel ? 

Anj'jjcr 2tqrst 2 hujhels. 

lith, A merchant bought 6 pieces of holland, each. 
12 ells, for 12/ 10/. what did i ell coll \ 

Anj'wer \,s $d 2qrs. 

1 2th. A merchant owes looo pounds, and compounds 
' with his creditors for 12/. 6^. in the pound; how 
much mult he pay in all ? 

AnfxDer /62 5. 
13th. A goldfmith fold a tankard for 10/. 12/. at 
the rate of 5/. 4^. per ounce : 1 demand the weight 
of It ? 

Anfwer if)oz, \^ d*wU, 

1 6th . If a gentleman has an eftate of 24^/. lar. a year, 
how much may be fpent one day with another, X% 
lay up 60 guineas at the year's end i 
,Anfwer 10/. per day. 

17th. At a poble per week how many months board 
may I have for 50 pound ? 
Anfwer 3 7 months y 2 lueeks, 

1 8th. A takes a journey, and travels 40 miles a day. 
B fets out thie fourth day after him, and travels at 
the rate of 50 miles a day ; I demand in how manjf 
days, and after' how many miles travel, B will 
overtake A ? 

Answer he will overtake him in \2days^ after ha» 

ving travelled 600 milesy 

19th. A and B propofe taking a journey : A. fcti 
out and travels 4O miles a day, but B cannot fet 
out till the fourth day following ; I demand how 
many miles B mud travel more than A, each day, 
to overtake him on the 12th ^ 
Anfwer 10 miles more each day, 

aoth* If fingle rum at 7/. 6d. per galloUt bears 5 wa- 
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ters to one ; what ought I to give f(» douUe vum 
which bears feven wateFi. to one, and ma^es punch 
of equal qi>;|lity with the former ? 
aift. Tf ( boy 50 elU of boUand for 7/. lOf. what did 
it coft per yafd ? 

Anfi^r 4 Jhillin^Si^ yard. 

I fhall here perform the operation of tfce ^h. aud 
9th. examplej aforegoing, in order that the learner 
spay copap^re th«m with the ift. and 2d. examples 
(which ace the &me) in practical Multiplication ; an± 
alfb with the fame queftions wrought by Pradice; that 
Jbe may know in what parti cttUr cafes the work may be 
Qiortened, by p^rforniing tlM ^uciboas by apy one qc 
other of tlMf« rules, 

P^t of ^eftion 5th. P<jM <f ^ftioK 9th. 

/ ^ ^ . & ^ ^ 

3 7^ 2 If 6 

20 20 

• 

la 12 

810 pence. 666 pence, 

Stating of ^e/Tton 5th. 

!jece pence pieces 
f I : 810 : : 421 

810 

425O' 
3.400 



w) 3442^0 c 

2|o 286817/ 6d 
^4134 ;/. sjd task 



. *» 



• ■- 



StaiiTiJi ^^ejlimi 9th. 
eafli perHfe caflw 

156 
^66 



Ii)i0389g( 
;f 43218/. 

THfE middle term.of eadi of the altot^ ifd^fiWii- 

€OBiifling of diners denoitiinatiohs, I firft of ail fedU^ 
tliem to the loweft name metifioiied, atid tti^t. hkVffa^ 
fiated it properly, work according to t&t genera] ilife^ 

S, I think I cat! iroir pcftibfifr nwiiif rf tht asfbrc-^ 
going queftions according to the genera] rule given r 
btit as I fkid m itiyfelf 3 citato in^ifitive princ>|iief 
which will netet allow me totak^any thing upoa trtift) 
T niuft beg of you, K^ d^m^dfiftate ite me the reafcir 
on which the general rirf^ is fonnckd ; n&rady, whj^ 
multiplying the 2d and 3d tferms together, and divij 
ding that produ^ by the id, (koold give the anfwc#^ 
required. And alfo why tfite prodtf^ of the twa racans^ 
iliould be eqtfal to tHe produA of the two extreme. 9| 
as you told me in the 7th obfervation of this chapter ^ 

• 

M, Both your quefttoifs, are well deferring of an- 
fwers; and are, perhaps, of more importance, tlian 
you at prefent conceive them to be ; as they will not 
only fatisfy you with refpe<^ to the aforegoing opera* 

ati^o ; 
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ations ; bnt by being thoroughly acquainted with the 
principles on which the rule depends ; you may often 
greatly contradt your work : whereas a perfon ignorant 
of thofe principles, can never (tep out of the common 
road, without being bewildeied, and confeqaently liable 
to commit many capital errors. 

FIRST then, I defire that you will once more take 
a view of the ift and 2d examples of this rule, as they 
ftand wrought; and consider well, what I have there 
faid with refpedt to the reafonablenefs of the operation* 

5, t have confidercd it well; and I am perfectly fatif- 
fied with the definition, where the firft, or lall term 
happens to be one unit ; becaufe it can neither multi- 
ply nor divide ; but when any of the faid terms confift 
of more Integers than one, by which (according to the' 
general rule) we can multiply or divide; you will I 
hope, excufe me Sir, for telling you that I think the 
general rule not fufficiently proved from thofe exam* 
pies. 

M. I grant you ii is not : but as firft principles, 
ought always to be clear, fimple, and felf evident ; 
fo I'purpofely made choice of the i ft and 2d examples 
aforegoing^ from which T ihall draw my atguments to 
-prave the truth of the general rule ; which that I may 
do more clearly, I (hall here again ftate and work the 
j^d example in this rule, in order that you may have it 
immediately under your eye, ^vithout the trouble of 
liirBin^ back to it. * 

. * Iff d ih\ 

If 3 : 12 : : 6 

12 

a I III 

S) 7' ( 

&4 peaee AKD 
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'AND here having , multipjicd and divided as the 
rule direds, Ifind the 4th term, or annver, to be 241, 
pence, or 2 fhillings as before ; the rcafon of which is 
evident : for in this queftion you are to confidcr, that 
the 6/^. of fugar, is multiplied by 12 pence; which ig 
the given price of ^Ih. p.nd confequently the produA 
muft be the price t)f 1^8^^. But the price of 6/^. was on- 
ly, required; wherefore I divide by the 1 ft term 3; 
for as 6 is the 3d of 18, fo the 3d part of the price of 
l8Ib. muft confeqpently be the price of 6. 

ANt3 hence alfo it ncceflarily follows^ that xh6 

pf&dti<5t of the two means, muft be equal to the product 

Q^ the two extremes; which will appear more-plain if w*- 

place the 4th term or anf^^cr immeditttely aftnr tbd 

tit^e gitdb CermSi as belovv. 

■t 
As* 3, : 12- : : 6 : 24 readUius>as 3 is to 12, fo 

6 3 , (is 6 to 24, 

72 72 

HERE you fee the prodntH: of the ift term multi- 
plied by the 4th, is equal to the produd of the 2d 
term,, multiplied by the 3d; each being 72; for 3 times 
^lie price of 6/^ muft bfC' equal to 6 t»m«6 the pvifteof % 
IB. 

THlE folltm-ng CoaTtr{r(ait)n«, wiH ftiH further il*. 
Inftratc the general role; wliidi. that the reader may 
mOf e readily fiod, I (hiU faiere give under the title of 

Codtradlions in the Single ftnk of Thret^ ^ii% 
exampres, and a deflnrtron of eacft. 

€afe^ ift. When the 2d term will divide equally b^ 
tie ill. iWf 
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/?«/if. Multiply the 3d term by tke quotient, and 
tbe produdb is the anfwer. 

lb d Ih 

If 3 : )i2( : : 6 

4 — 

24 anfwer 

Jyefinkion. HERE having dated the qneft'on %M 
-before ; I divide the middle term 1 2 pence (which is 
the given price of 3/^.) by 3, which muft give the 
price of \lh^ And then the queftion is exa(5Hy reduced 
to the ift propofition, viz. If \lb, : .d, : : ^Ih. The 
feafon of which operation having been already fully 
proved, the other muft be undeniably true. 

Cafe 2, When the 3d term, will divide equally by 
the I ft. 

Rule. Multiply the 2 term by the quotient, and tht 
produft will be the anfwer. 

d lb d 
Example, If 12 : 3 : )24{ 

2 

2 

6 anfwer. 

Dcfinithn, THE reafon of this contradkion, is felf evi- 
dent ; for if the price of 3/^. viz 12 pence, is contained 
twice in 24 pence : confequently 24 pence muft buy twice 
3/^, It therefore having been already proved (by the ift 
and 2d practical queftions in Divifipn) that whether 
we multiply 24 by 3 ; and divide that produA by 12 : 
or divide 24 by 12, and multiply the quotient by 3, it 
muft produce the fame efFe<5l ; I think nothing further 
need be faid to prove the truth of the general rule. 

Cafe 3d. When the xft term can be diyided equally 
by xht 2dr Rui^* 
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' Rule. Divide the 3d term by that quotient, and 
fte laft quotient will be the anfwer. 

d lb d 

Example. If 24 : 6 : : )4( 

4 .lib 

Defmtion, 'Yitxt having divided my firft tcrp . 
(which is the price of 6lb) by fix, the quotient will be 
the price of i/&, viz. 4 pence ; which being equal to 
roy 3d term, (it being alfo 4 pence) confequently the 
the anfwer mnft be lib. 

Cafe 4. When the firfl term can be equally diri- 
dcd by the third. 

Rule. Divide the middle, or 2d term by the quotir 
cnt, and the lad quotient will be the anfwer, 

d lb' d 
Example^ If 24 : 6 : : 8 wrought thus 8)24! 3)^1 



Definition. Here having divided my firft terra by 
my laft ; I find the quotient to be 3. If then 8 b^ 
contained in the price of dlb. 3 times : confequently 
fo often as 3 is contained in 6/^. jufi fo many poundf 
will 8^ buy. 

Note 3d'. When the given terms happ^ to be fuch,a» 
don't immediatel]p come under any of the 4 afore-* 
ipeutioned cafes ; the work may yet be often abreviated 
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''Cixfe s-th.- When you can fpy any puihber i^rhj^h 
vill divide your ift. and 3d, or ift and 2d tentu 
equally. 

Rule. Take the twjo .quotients, inflead of fuch 
terms ; and then woidi according tO: the general rule : 
except you can again abreviate your work by any of 
* ^Heafbrcmantion'd 4 cafes ; as in the following. 

lb d lb 

E^amplfi. If 9 : 12 :: 24 

. • ■ 3 '** 

In this example you fee, none of the iirfl 4 cafes 
'4lflaid Hake flftfe. • l^ik^eSojf^t iMCQriUffg to Q^e 5th 
feek for 4 number which will divide .the ift ar9d: \4i 
terms equally, which I find to be 3. The quotient 
thence arifing will be 3 and 8, as you fee (which ac« 
cording to the definition given^ of divifion in pegoif^) 
will bear the fame proportion xo each otiber, as did the 
two terms firft ^iven^piz: 9 and 24. ^refore jtaking 
3 and 8-for my firft and laft terms, infteadof 9 and 24 j 
the queftion will then Hand thus, 

lb d lb 
If 3 : 12 :t 8 which being again abreviatjed ^c^* 
cording to the rule in Cafe ift, reduces it to this pro-i 
pofition. If i/<& : 4^ : : B</ which has already been ful- 
ly protcd. 

Cafe 6th. When your firft and laft terms do not 
^ceed tr/elvc, and your middle tern^ happens to con* 
fift of divers denominations, 

/?«/<?, You rnay then (without reducing your mid^* 
41a>tefni to the loweft denomination) maltiply by yoUr 
ti^ird term as in pradlic^l niyl^pHcation, apd divide 

lh« 
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the produd by your firft term In the fame manner. If 
your firft and third terms exceed 13. Thea multiply 
afad divide by' any two figures which multiplied toge- 
ther will produce any of the faid terms. 

ALTHO' I have now, I hope, fully dem»nftrated t« 
you, the reafon on which the general rule is founded* 
for working all queflions in the Rule of Three Direct; 
and alfo given you a general rule for ftating of them : 
yet there may be many quefUons, propoTed in this prule^ 
which require fome difcemment to (nd the propor- 
tion (when it is not pofitively exprefs'd) which one 
thing bears to another. Now I remember you told me, 
that you thought you could work any of the foregoing 
queftions ; let me fee, how you would ftate, and work 
the 30th queftion viz. this. If £ngle rum at 7/, 
and 6J, per gallon bear 5 waters to i ; what ought f 
to give for double rum which bears 7 water to i, aiHl 
makes punch of equal quality with die former? 



'wat, s a ' nvat 
S9 lothismaaner If 5 : 7 6 : : 7 . 

12 
90 

7 



5) ^30 ( 

10/. 6d. per gal. 

Af. Here (as I indeed ferefaw) you have miftakea 

the proportion : for before you can afcertain it, yon 

mud add i gallon of fingie rum, to the 5 gallons of 

Iti^ater i and a gallon of double rum to the 7 gallons* 

K Tbet 



^hen the |)ttiich being c^^ual qudity, tKepr^onilii 
will be this. - 

go/ y d gai 
If 6 : 7 6 : :-8 

12 



90 

6 



* 6) 720 ( 
I ■ 

11) lio ( 

to ftilKogs ^ gdlon. 



.■• 



S.. This fteAns to me a didiD^lioo withoot a diffe- 
rence ; for the water being of ieqiml quality, faowCan 
the fropo^tion be »altercd-, by adding oneito each ? for 
. '»s each term is iocreafed efoe; I thinkt&ey.ocrght^o 
have thcf fame ^roportiod to each ^ther^ as tbe fiifl 
given term5 had. 

M. Impofliblc; for althb' any two -terms 'Jbeing 
multiplied, or divided, by one and the lame number ; 
their produds or qnotients, will have the fame reafon 
to each other as the two firft given numbers had ; yet 
• adding I to each greitly alters the property; for 6 can- 
not bear the fame proportion to 8, as 5 does to 6, 
which I thus prc^ye. Stippofe the ift term to hare 
been 2, and the jaft 4, here you fee 2 is exadly the 
half of 4, and confequently if 2 galls, was worth 7/. 6d. 
4 mupfrbe worth 1 5/. Svhich is double the fum : But if we 
^dd I to»each; the ift'^crm-is'then 3, ftudthelaft 5, 
confequently 3 being more ^an half of j^tbey fCaHiiov 
have the fame propoiftioft, 

.. WO 



XO prove ibb ope^smm right, let us fee vhat t^uik. 
gdion of puach coiir : and ift when we hsive adck'd i 
gallon of fifigle ram at *^x. 6d. per galleo, to 5 galloaa 
of water, we hare 6 galloas of panch for that muney; 
whicb is juii is, ^d. pet gallon. And when we have 
likewife added 1 gajioa of doabk ruixi, to the 7 g4l« 
Ions water; we then have 8 gallons of punch for 10/ 
which is alfo i/. 3^. per gallon ; which beiag both of e- 
qual price and quaiity, the operation muii of con&y^ 
^lenc : be right 



Of the Rule oi Three, Inverfe. 

Ohferoa^ ryr\ HE Rule of Three Inverfe is, whcO 
itrMT- lil^ JL voox^ requires lefs, or lefs requiret 
mote. That is, when (according to the fenle anJ te- 
nor of the queflion) the 3d term is more or greater than 
the id, and requires the 4th term or anfwcr lefs than 
the 2d in the lame proportion. *'0r when the 3d term 
18 lefs than the ift, and requires the 4th term, or an- 
fwer, greater than the td in the fame proportion. For 
as often as the 3d contain! the id, or is contain d by 
tj^e lit; fo often mud the 4Jth contain the 2d, or he 
0(intained by the 2d. So this qnedion being propofed^ 
yis. (If I man can perfscirm a piece of work in 12 day5t 
in what time wiH 6 men perform the fame ?) 

It 16 plain t^at more requires lefs ; for comoaon rea- 
fon tefisiis, thjfct if 1 man cjmperformit in « 2 days; 6 
men will perform it in the 6th part of the,time. There-» 
fore we cannot-fay here, as in dired proportion ; as i 
is to 12, fo ia 6 ti0 a 4th number, whirh ought (in that 
cafe) to be 6 times as much as 12; but contrariwife by 
ao inTened ]^oportion • a9 I is to 129 fo is 6 to a 

K a fourb. 
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fourth number, which(in this cafe) muft be*6 times left. 
By ^fame rale; in the following queftion iefs reqaireft 
more* If 6 men can do a piece of work in 2 days, in 
what time will i man perform the fame ? For it ia «▼!• 
dent, that i manwill ^ake 6 times the time* that 6* 
men would do, to perform the lame work» 

Ohfervatkn 2d. Hence it follows, that ?n all qae(* 
tionsin the Angle Rule of three Inverfe, the produA' 
•f the 3d term multiplied by the 4th ; fhall be equal, 
to the product of the ill multiplied by the 2d. 

IN (lating queflions in thi^ rule, the fame diredions 
are to be obferved, as have already been given in the 

Rule of three Diredb; ^hich when you have done and 
reduced your terms, if need be, according to the note 
in this chapter, to find the anfwer, obferve the follow- 
ing 

Rule. Multiply the ift and 2d terras together, and 
divide the product by the 3d term> and the quotient 
will give the 4th term or anfwer required. 

EXAMPLES. 



IF 3 men can perform 
apiece of work in 12 days, 
in what time will 6 men 
perform the fame ? 

, nr days m 
If 3 : 13 : : 6 



4) 36^( 

^ aofwer ] 



IF 6 men can perform % 
piece of work in 6 days, 
in what time would 3 mea 
perform the fame \ 



m 
If 6 



days 

\ 6 : 

6 



m 



3) 36 ( 

14 aoftrer. 



oft n It & E fnvirfk lor 

itEltlS after having ftated it acrcording eo the rulcj 
A then multiply my 2d term by my lii, and dividing 
the product by my 3d term, I hav« 6 daysil»T «he an« 
fwer. 

IN the t^ ofthofe que(lion^9 mtfre re%«ire lefs; 
and in <the lall» k(s require more ; and mucaally pr^ve 
•aeh other« ^ 

AND here according to the 2d obfervation on ttrif 
tule, we fhali £nd that the prodn^ of the 3d and 4th 
. tirms ; are equal to the product o( the ifl and 2d, as 
Wtfl better appear by ranging the ift of the abovf 
^uelUons in the following manner. 

At 3 : la : : 6 : -6 
3 6 

36 3^ 

A^/(f That all queftiona in die (ingle Rnle o£ 
Three Inverfe, may be made dire6t-; by making the ift^ 
*jcrm, the 3d ; and the 3d, the ift. 

Here follow more Exatnple^ for the eXerciird' 

of the Learner* 

^d How'tnatiy fardsof flialloOfithftt is ell v^de, ^iU 
Iftie 140 yards of cloth that i» 3iquaftets tf ide ? 
Ahjhuer S4 yards. 

i|Vh How ftiatiy yards of inattiti^, that isiialf yard xViiJ^; ' 
'will cover a room that is 18 feet teide^ and 30 feel 
iotaig? 
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5th Suppofe one lend 1200 pounds, 12 months; 1it)W 
much muft be lent 72 months to requite the former 
Ifavour. 

Anfvxr 200 ptm nds. 

6th How much in length, that is 3 inches breads 
will make a fquare foot I 

Anfwer 48 inches. • 

7th Suppofe a building raifed in 16 months by 24O 
vnen, and another of the fame model was required in 4 
months, how many men muil be employed to compleat 
the fame ? 

Anftuer 960 nten, 

7th If when the price of a buliel of wheat is 6/. ^d. 
the penny loaf weighs goz, what mufl the penny loaf 
Weigh wHen wheat is 4/. 6^. per bufhel ? 
Anfwer i2oz. lodiuts, 

6th If a field will graze 24 horfes 9 weeks, how ma- 
«iy horfes will it grRze 56 weeks ? 
Anpwer 6 horfes, - 

loth Suppofe 800 foMiers were placed in a garrifon, 
wad their provifions were computed fufficient for 2 
ttionths; how many foldie • mufl depart that the proyi* 
£oas may ferve them 5- months. 
Anfoicr 480 men. 

nth A ciftern has 3 cocks, which will empty it in 
48 hours ; how many cocks of ^he fame bore will empty 
it in 6 hours. ' 

Anfwer 24 coch, 

\2\\k A piece of tapeftry is % ells flemifh wide, a6d 4 

«1ls ilemiih long, and it is required to be lined with 

ibmcthing that is but 3 qrs. of a yard wide ; I demand 

lnow many yards there mu^lbeto compleat the lining? 

Anfuir 9 yards, 

13th If when beer is 74 ftiillin^ per butt, 24 fliiN 
linj^s worthy wiU ferfe 288 «ea.; ^t&w yxu^ fi^ will 
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the fame 24 (hilling) worth fenre, when beer is 5/. 8ri 
per butt. 

Anfwer 197 men^ 

14th If a perfon performs a journey of po8 miles ia 
12 days ; when the days are 16 hours long: l)ow manf 
days will it require of him when they are but X2 hours 
long? 

Anfwer 16 dayt^ . 

IK <^rder that I may demonftrate to you the reafoa . ** 
on which the general rule is founded, for working th« 
fingle Rule of Three Inverfe ; I (hall here (late and 
work the 4th exauiple aforegoing. 

FIRST then, having reduced my ift and 3d terms 
to the fame name, viz. half yards (for I could not re- 
duce my half yard, into feet) I then (late it in this 
manner. \{ 12 H, yds, : 31Q// /. :: ih^yd? read thus; 
If 12 half yards in width, require 30 feet in length^' J; 
how many feet vol length yisviil x half yard in wid^^v^^ 
require ? **■ 

Scho, Idonoirigfitlyunderftandthisqneflion. Had 
the breadth and length, of any piece of (luff been giveri 
which would have covered the rooom ; and it had 
been required how much in length, of any other kind 
©f ftuffof a different breadth, would have been necefTary 
fui the fame purpofe ; I could then have form'd the da- 
ting: altho* the reafon of the operation would have 
ftill remained a myftery to me. 

Maft. Tls true, the breadth and length of apiece 
tA cloth which would have covered the room is not 
|rtTen, tho' plainly imply *d ; for I think it is pretty 
cliUr« that a piece of cloth of the Suae' breadth end 

len^cH 



V 
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iiA^ cf die vookk wmiid ha^e covered ft $ ^od A^V^ 
fore it is the* fame, as if the queflion had beed p1\>pd* 
fed in this manner, viz. .If a pT^ce 6f cloth ivliich is 
9^' fiber, ^ ii iAtIf yards ^oadj and 30 feet fong, Ivill 
tdVfel- « ioffsh y I dieitmnd ht>^ Mirch in length, of k 
IWFwhicbh fcfuthiflf it yatd ttToad, will anfwer tht 
fame purpofe I 

Scho, I now clearly underftand it, and therefor^ 
ht^ y6d \Htt f r6^e'ed to fhew 'mre hfow the operation it 
fetfiMtft*d', aM the reaifoii on which it is fbdnded* 

i.yds, ft. h.ydk 
Mcfji. Thus, If 14 : g6 : : I 

12 



3)360 Anfwer » %f^.fset^ 

. HTRRE It is cvMlent, thti if it r^?!i^ a fj5We 5O 

feet, or 6 yards in length, which is 18 feet, or 15 half 

yards broad, that it rniift require mere if) length of 

that ftu# which is but half , a yard in breadth. And 

therefore as half a yard is one twelfth of the gives 

breadth, To the length of the fluff required muft be 

twelve times the length of the piece giren ; and henee 

i( fellows^ that the produdl pf the ^d and 4th, maft be 

i^qual to the produd of the ift and 2d, as will appear by 

ranging them in adire6Hine, thija, 12 : 30 : : i : 360 

for -yfio feet multiplied hy one. 12 x^ 

ialfydrd^ Muft he equal to 30 ' ■ n >* 

y>€t miltiplied by 12 half yards ^ 360 360 

' A» ^i^ari fy tte wri% 



■ '*!. 
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To inake this yet more plahi. let us fee how many piec^ 
of ^o feet long each, are contained in 360 feet, which 
we will find to be; i2 confequently laying thofe 1%^ 
pieces which are each ^ yard wide, one by the fide of 
another, it will make a piece of 30 feet in length, and 
13 half yards in breadih, which is exactly equal to 
the given piece, and fully proves the trutl^, of the 
operation. 

As therefore the reafon. Why the general rule will 
hold good in all cafes (where any of the given terms 
confilb of more Integers than one) are the fame with 
thofe I have alreajiy given in the Rule of Three Di« . 
'eA, I tbipk it neediefs to repeat them again here* 

C H A p. IV. 

Of the Double Rule of Three; 

Performed by two Single Rules. 

0hferva' 7 TN the double Rule of Three, (whether 
tion ift. 5 JL Dire<5l or Inverfej) there are always 5 
terms given to find a 6th, the 3 firft of which imply 
a fuppofition, and the 2 lad make a demand. 

2d One of the terms in the fuppofition is always 
of the fame name or kind, with the .6th term or an- 
fwer required; and the other two of the fame name 
with thofe in the demand, 

3d. It is called the Double rule of Three Dired, 
when each of the fingle rules by which it is performed 

l«ok for a 4tb term in aDire^ proportioQ. 4tiik 
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4th Iq flatingall queftioo^ in thi| tuk-; let that 
tiph in your ruppoHtion which is of the faitie name ot 
kibd^th the anfwer required, be your 2d term la the 
ift fimting : one of the other terms in your fupppfitiQii 
(no matter which) be your ift ; and your 3d, that i 
itf the demand which i^ of the fame kind of your ift. 
Haying-ranged your terms in this order, and perform'd 
tJie 6perati6n according to* the rule given, for working, 
the Single rule of Three Direct ; referve your 4tli 
tdrm' or' anfwer for your ad or middle term in your ^d . 
dating ; making your other term in your fuppofitioa 
ypur ift, and * the other term of your demand, 
(which will be of the fame name with your ift,) your' 
3d orlaft term: and then working again ai beforc>' 
the 4th term fo found, will be the anfwer required. 

Ntfeid. The fame is to-ha obfervedhifc-witkie* 
fpe<5t to reducing yqur terms if of liiflPerent denomina- 
tions, to one denoml^natiooy as id the Single Rule of 
Three, , • 

For an Ej^ample let us take the following. 

: ■ t f ' 

Exam, ift If 4 men in j months fpend 25/, how 
much will 8 me^fpeod in 9 months f 

» 

ift Rating If 4 : : 25 : : 8 • 



4) 200 ( 



56 firft antwer^ 
3d ftating If 3 150 : : 9 

9 



/ J50 arifid'er. t)^ni^ 



•*■ 
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Firft then having obferved that the 2f/. l^' 
that term in my foppofition which is of the fame 
name or kiad with the anfwer required {iox it is money 
that, is demanded) I therefore make it the 2d or mid- 
dle term in my ifl dating ; the 4 men, Which is another 
term of my fuppotition, I make my ift term ; and the 
8 men being of the fame kind with my ifl, I make my 
3d or lali term, and then the proportion will be thitf 
viz. 

If 4 men Ipend ^5/. in a certain time, (viz. 3 months,) 
what will 3 men fpend in the fame time ; which ac- 
cording to the rule of Three DireA; I find to be 50/ 
I next proceed to my 2d dating ; faying if 3 months 
require 50 for a certain number of men, (viz 8) how 
much will it require to ferve them 9 months ; which 
being likewife Diredt, I work as before, and find the 
^th term or anfwer to be 150/. 

• ' 7VJ?/(? 2d. ' in "had 'talccn 3 hionths, and 9 monAs 
for my iftand laibternw ef my iftftating: and 4raen;imd 
8 men for the firft and laft terms of my 2d dating, it 
would have given the:fi«|ie ^nfwer. 

ad. If 8 reapers .have 3/. V« ^^^ 4 days work; how 
much will 48 reapers have for 16 days work I 
Anfwjer 76/. 16/. 

04. If 10 bulhels of oats ferve i8 horfes 20 days ; hfy«» 
many buOicls will ferve 60 horfes 36 days I 
Anfwer 60 hujhels. 
4th. If 12 Owt. be carried 80 miles for 4/. for how 
much might 7 Owt. be carried 50 miles at thai rate ? 

id dating 
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id dating, 2d dating 

If 13 : 4 :: 7 IfSo : 268 :: $• 

.7 20 



12)28(2 46 

24 12 



I ■ 



4 560 

20 50 

12)80(6 t|o)28oo|o 

72 -1 — 

i2)35o( 

8 

13 2|0)2|9 • t 

12)96(1 /i-9-a 

96 . 



Of tbe Double iJ«fe of T^bree^ Inverje. 

Ohjerva- 'T^ HE double Rule of Three TnTerfe is, 
iim ift. JL when one* or both of the fingle rules by 
^hich it is performed, requires a fourth term in an ih- 
rerted proportion. 

2d. In dating all quedions in the double R4i]e of 
' Three Inverfe the famelndrn6Horis are to be obferrcd, 
as thofe already given in thd double rule dired. 

3d. When therefore you have dated your quedion, 
and confidered (according. to tbe fenfe and tenor of 
it) whether it looks for a fourth term in a dire^ 
0r inverted proporuon, proceed then to perform the o« 

peratioa 



•r 
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peration as in either of thofe cafes diredted, according 
to which you find it belongs. 

&cho. I thought both Ratings could never proTC 
Inverfe. 

Maft. All authors I hare ever feen on this fnbjea 
nfHrm they cannot; but I hope I (hall be able clearly to 
prove the contrary by the third example following. 

If 9 bulhels of oats ferve 8 horfes 12 days, how 
many days will 24 buihels ferve 16 horfes ? 

I ft ftating. 2d dating. 

k^ a, b, b, if, b^ 

If 8 : 12 : : 16 If 9 : 6 : : 24 

8 6 



16) 96 (« 9) 144 ( 

96 

— — . 16 anf. 

AND. here again for ranging the terms in theirtbe 
order, I iirft obferve amongft the terms of the*4bppo- 
fitif)n, which of them are of the fame denomination with 
the term required, which I find to be 13 days: for it 
is required how many days 24 bufhels will ferve 16 
horf:;s. I therefore make the faid 12 days my 2d term . 
-. in the ifl ftating: I next take 8 horfes, which is ano- 
ther term of thie fuppofition for my ift term; and laft 
of all, I place that term in the demand which is of the 
fame name with my ift term, for my 3d.- and then it 
will read thus. 

If 8 horfes in 1 2 days confume a certain quantity 

of oats, viz. 9 bulhels; In how many days will 16 

horfes eat the fame quantity^? 

L AND 



T 

AND here, according to the fettfe and tfenor ordie 

queftion, I find the pioportioii to oe Inverfet that-^is 

^'inore itquires Ifeft ; 'for 16 Korfes being equal to twice 

8, fo confequently they will eat the fume quantity of 

' oats ifi half the time that 8 hotfefe 3i<! : I therefore 

'*v^<wrk as rfiteAed in the Single -rule Iiiverfe,'aDd&d 

that 16 horfes wouM eat 9 budlets of oats in 6 d^ys ; 

-'^ appears by the ope<*ation. 

WHEREFORE referving this' anfwa- for ^ebd 
term in ray next 'ftating ; I then fay, if 9 bsfhels (which 
is the other term in the fuppofition) ferve a certain 
number of horfes,' (viz. 16,) 6 days'; how many days 
will 24 bufhels, which is the other term of the demand* 
ferve them? Which proportion being dired, I work as 
that rule requires, and find the anfwer to be 16 days 

^cft* 2d. If 7 men can reap 24 acres of wheat in 
days; how many men e&n reap 100 acres in 5 

I ft ftating, 2d ftating. 

iacret- m acre» day m dayi 

If 34 : 7 : : lop If 12 : 8 : : 5 



* Juys 



12 



84) 700 (8 5) 96 ( 

€72 — 



• 28 over 



i^m^ 



^ '^ofe. The anfwer to this queftion fhould hare bec« 
to men, but on account of the large" remainder in the 
ift ftating, which being alfo men* and confequently 
tbnld not be reduced: it therefore could not be wrought 
perfe6;ly by 2 ftatings^ without the help of f radioes. 



4i«C^. If 240 men can perform a cettat^ piece ot 
work m 1 2 days^when the day ii 1 2 hours long ; in how 
niany days will 730 meo perform the fame, when thd ' 
day is 1 6 hoars long ? ' 

ift (latiog^ 3d fitting 

M, days men hrs. days hrt. 

If 24b : 12 : : 720 If 12 : 4 : : 16^^ 

12 12 



7210)288(0(4 »^.)48(3 Anf. 

- 288 48 



HENCE it is plain that both ftatipgs may be Inverfe; 
for according to the ijX flating ; H" 120 men can per- 
form a certain piece of work in 12 days, when the -day 
is.i2 hoiirsion^,,72a jnen muil4o it in few^r^day^> 
when the day is' the fame length, viz, in 4 day* 
Aga^n in the 2d ftating it is^ievident, that if when the" 
day is -12 hours long a certain piece of work can f|i 
done by a certain number of men (viz 720) in 4 day^* 
thift it. will require fewer days for the fame number of 
m^n to perform the, fame work, when the day is i$^ 
hours long : aD^.t^^refpie.ia.both (latipgs more re, 
q^ifee leis. 

I iball k«re..prppofe the laft..queilkm again in a di£p 
ftrent manner : by .which you. will fee, that jnotwitlhr 
ftanding all the given numbers in it are exadly thefame» 
yet, by changing the name or denomination, of two of 
(berti. tit. thoff^ of ineny to thofe oimUs3%. the fenft 
of the queAion isei^ti^-ely-^ti^ied, and the aqfwer coAr 
i^qucntly very, diffident from that of the laft : as tht 
one ftating. will here be Direift, and the other Inverfe : 
Whereas the tWo Itatlngs in the Wl'^iefiion w^re botfc 



112 Of the DovBLE RvLt Invsr/e. 

^ejl. 4th. IfafootmantraTels 240 miles in 12 days, 
■when the days are 1 2 hours long : in how many days 
may hetravel 720 miles, when the day is 16 hours long? 

ift ftating . 2d ftating 



mis, days mis. 
iff 240 : 12 : : 720 

12 


If 


hrs, days hrs, 
12 : 3^ : : 16 
12 


24lo)86.i|o(36 
72 


16(432(27 Anf. 
32 


144 
144 


112 
112 



• • • • • • 



HERE you lee that notwithflanding the terms in 
the I ft ftating, are the fame with thofe in the ift fta- 

3" ^g of queftion 3d ; yet by making the ift and third 
rms rmles^ which were men in the other, the fenfe of 
the queftion (as I obferv'd before) is entirely alter'd ; 
and becomes diredl, which in the laft queftion was In- 
Verfe. For if 240 miles can be travelled in 12 days, 
when the days are a certain length • it is plain that it 
muft require more days of the fame length, 'to travel 
720 miles in: and confequently the 4th term or anfwer 
of the ift ftating of each, (which are very different 
one from the other) being made the middle term of 
the 2d ftating, (they being both Inverfe) muft give 
Tery different anfwers ; the one being only 3 days, 
and the other 27'; as appears by the work. 

ALTHO' the above method of working the double 
jmle of three> both Dire^ and Inverfe, is generally 

taught 
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taught ; yet I would by no means recomraend the 

p: adice of it : as in many cafes where the anfwer to 

the tiril dating happens to be oi divers denominations, 

SIS in the 4th example in the double rule Direct, it 

renders the operation both long, and tedious ; as you ar| 

obliged in the 2d ftating, to reduce them to the lowed 

dcnommation mentioned ; and in others again, where 

the 2d or middle term of the firft itating happens to 
be men, huries, ihips, &c. as in the 2d example in this 

rule, which are incapaple of being divided into parts ; 
confequently if ther^ is any remainder, except you 
know the ufe of fra<5lions, it is thrown away in the 2d 
dating ; which caufes the anfwer to be imperfect : as 
J diall prove by working the fame quedion at one da- 
ting in the rule of five. However I thought it ncceifary 
to give you a few examples to work by this method, 
as the reafon of the operation appearing fo very clear, 
I might more eafily, from it, prove the propriety of the 
rule I fhall give to work the fame examples by one 
ilating, viz. The double Rule of Three compounded 
of five numbers* 



The Double Rule of Three, Compounded^ 

Of five Numbers, performed by on^e Stating. 

§ 

THIS Rule, commonly called the rule of five^ 
though little infided on by mod of our arithme i- 
cians, yet is not only the mod commodious, "but afo the 
TOodex.i(5l way of performing the Double rule of Three, 
fox thereafons before given, and which will clearly ap* 

Lj pc«r 
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pear by comparing the following examples with xhoft 
in The Double rule Diredt and Inverfe, perform -d bj 
two feveial (latings. 

Obfirvaticfn ift. Inflating your qoeftions, let your 
terms he ranged in fuch urder, that your ifl: and 4th 
may be of i kind, and your 2d and 5 th of another ; 
and your gd or middle term of the fame name with 
the 6th term or anfwer required : to do which, ift ob- 
ferve amongfl the 3 terms of your fuppofition, which 
©f them is of the fame name or kind with the anfwer, 
And referve that for your 3d term. The other 2 terms 
of your fuppofition make your ift and 2d, no mattet 
which of them ftand ift. Having placed thofe 3 term^ 
in their proper order, make your 4th the fam^ as the 
ift, and the 5th the fame with the 2dv 

2d Confider your ift, 3d land 4th terms as a ftating 
in the Sitigle Rule of Three, negleding your 2d and 
5th ; and note well, whether it is Direflor tnverfe. 

3d. THEN neglefting your ift and 4th, and conG- 
flering your 2d, 3d and 5th, as the 2d ftating : di/*- 
cover in like manner whether it be Inverle or Direft, 
And then work as directed in the following cafes. 

• ■ 

Ca/e xft. If when both prove to be Diredl Propor- 
tion. 

Ru/e. Multiply your gd, 4th, and 5th terms togfe- 
ther, and divide their produ^Sl by the produ<a of the ift 
^nd 2d, and the quotient will be the anfwer to thb 
qucftion* 

Cafi 2d. When the xft proves Dire^> and the laA 



4>fthi DouBLi R0LB Cmfmndii ^ i§ 

1^0, M^iltiply the 2d» 3d, and 4th togethert far 
.ft Dividend, and your id and lalt for a Divifor. 

Cafe 3d, When the ift proves Inverfe, and the laft 
Direft. 

RtUe. Multiply your ift, 3d and 5th togethei^ 
fo> a Dividend; and }eitr 2d and 4th together, for • 
^^iyifor, and the quotient will be the anfwer. 

Cafe 4th. When both ftatings are Inverfe. 

Rule, Multiply the 3 firft terms for a dividend, 
and the 2 laft for a Divifor, aiSd the (quotient will be 
the anfwer, 

SO the I ft example in th^ Double Rule of Three, 
being again propounded, viz. 

IF 4 menfpend 25 pounds in 3 months; I demand 
bow many pounds will ferve 9 men> 9 months ? Th« 
l^rms woald be ranged. 

inen tni) 
Thus If 4 : 3 : 

7no me 
Or thu§ If 3 : 4 

And firft [pro€eed(accordingtOthe ift& 2d obfervatioa 
in this rule) to difcover whether the queftion be Dire<5k 
or Inverfe: faying, if 4 men fpend 25/. in a certaid 
time (vie. 3 months) hoUr much will 8 men /pend in 
the fame time \ Which I find to be Direct ; for mort 
then muft fpend mote money in the lame time. 

I next examine the 2d ftating in the fame manner} 
f&yihg. If in 3 months 25/. be fpent by a certain num* 
icr of aien (meaning 4) how many will be fpent in ^ 

iftoatlA 



/ 


men 


ma 


25 


: 8 : 


9 


/ 


mo 


me 


25 


: 9 : 


8 
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'inonths by the fame number of men? which T find 
likewife to be Diredl; for the fame number x)f meh 
vrill fpend more money in 9 months, than they could 
do in 3 months. Wherefore according to the rule in 
cafe ift, I multiply my three lali terms together for a 
drvidend, and my 2 laft- terms together for a divifor, 
and the quotient gives the anfwer. Sec the operation. 



men 


7710 


£ men m9 


If 4 : 
3 


3 • 


25 : : 8 : 9 
8 . 


12 


200 


■ 


12) 


9 




1800 t 






150/ 



Here note, that which ever of the 2 terms in your 
fupp(;fition (which are of the fame kind wuh the 2 in 
the demand) you place iftor 2d , it makes ho difference 
m the manner of working, provided they be both Direft. 

Definition,- The terms of the abore queftion being 
tapped either according to the ifl or 2d pofition, the 
reaion of the rule given for working it, will appear 
evident from the following confiderations, 

iff If 3. men in ;? months fpend a certain fum of mo- 
ney, then it is plain 'that 12 men will fpend the fame 
in I month. F<ir-tl>e very fame teafon then, if 8 
men fpend a certain fum in 9 months, then will 72 men 
fpend the fame (um in .1 month, or i man in 72 months. 
JLct us fuppofe then 12 men and 72 men, (for it is no 

Siatu^ whether men or months) here their rcfpedlire 

times 



^mes beiQg reduced to a time common to both, Tir." 
1 month, it is thereby cancelled in both, and the pro- 
portion is then as follows ; If 12 : 25 : : 72 
which being reduced to a 25 ' 

quclHon in the Single rule ■ 

of Three Diredt; 1 perform 360 

the operation accordingly, 144 

and find the anfwer as be- ■■ 

fore to be 150 poands. 12) 1800 ( 

FROM the foregoing principles is alfo deduced the 
j^eneral rule for working the Double Rule of Thred 
Diredt, viz.' When you have with 3 of your terms form- ' 
cd the id dating (according to the lule given for 
Working by 2 fingle ftatings) then fet the other term 
of your fuppofition under yonr ift term, and the other 
term of your demand under your 3d, and then th^. 
work will (land thus. 

Men £ Men 
' If 4 : 25 • : : 8 

3 months 9 mantkf 

Then having multiplied your 4 men by 3 months, 
and your 8 men by 9 months, your queftion is agair 
reduced to this propofition viz. 

Men £ Men 
If 12 : 25 : : 72 ■ 

HENCE tie reafon of the ift operation is fully 
proved ; for the terms which are multiplied together 

im a Dividend; and alio thote for a Divifor, being th* 

faoMt 
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ftflK sm&rfcr^ 

N>B. Thlx iefinkkt»<ilJo accounts for therenjonreftb^t 
Rule fir *working Double Fellowfhip, fwhere the pati» 
ner^rfevjpral fiocks have refpeR to tbdr partieuhriiine* 

SJ Will this rule which you have given for work- . 
ifig the! double Rule of Three Diredt, likewifc hokli 
goochfor ^^rking the Double Hule l4>verie h 

Mi Whenr both ftatings are Irroerfe, the onty di£f€l<^ 
ence wiH be, that when you have multiplied thofc 
terms together which fland under each other: theQ 
99 the quotient iooks for a fourth term in. an invented 
p^pp&rtion, you muft multiply the ift prQdu<5l, by the 
middle term for a Dividend ; whereas if it had beejt 
Dtre^^ you would h&ve multiplied the laQ product, l^y 
jour middle term, & the produdtof yourfirft two would 
feave been your Divifor. Whereas in the Double 
A*ulc Dire<5l, the produ^.of your third term, and 
tliat which ftahds tinder it, is multiplied by 
your middle term for a Dividend. 

BUT when one of your dating? profves DireA, and 
the other ^Inverfe, altho* the. manner of placing your 
terms will be the fame ; yet the rule for working 4he 
nueftion will differ, according jto the choice you make 
of your firft and third terms, for your firft ftating; as 
I fhall prove by the fiFft queflion in the Double Rule 
Invcrfe : but firft, I (hall fliew how th|i( faid queftion 
i5to be performed by one fingle ftating. The queftioa 

If 9 buflrel* ofrostsferve 8 terfeg i fi ^s- 1 4io\lr4ii«iif 

HAVINOf 
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"^HAVING tkeo ift ranged ny terms io their proper 
«i*der, according to^tjie ift abfer?a(ioo in tbi^.j;^!^;* 
Ibej will. 

hujh.borfes dayf hu/hhqrfii 
^uod thus If 9 1 ii.: 12 : : 24 : i5 

^<?ry2^/ bu/b*- dayf horfes hujh 
Or thus if 8 : 9 : 12 : : 16 : :{4 

' I then proteed to find whether the queAion be Di^ 
re^ or Inverfe in this manner. Saying (according to 
the ift method of ranging them) If 9 bufhels in 12 
days will be eat by a certain number oF horfes ; (viz. 8) 
in how many days will 24 bufhels be eati)y the fame 
number of horfes ? which firft /lating 1 find to be di- 
re<5t ;• for more- bufhels, muft require' nK>re.day^.for 
the fame number of- horfes to eat them in. 1 next 
compare the 2d Hating in the fame manner : faying a* 
gain. If 8 ^horfes in 12 days eat a certain quantity of 
corn (9 bufhels) in how many days will 16 horfes con- 
fume the fan^e quantity ? which 2d dating I find to be 
InTerfe : for 16 horfes mufl eat the fame quantity of 
com, in l«fs time than 8 horfes did: wherefore accord- 
iiig to the rule for working cafe 2d in this chapter, I 
multiply my 3 middle terms together for a dividend, 
tnd my firfl and'lafl together for a divifor, and divi- 
ding the one by the other^ I have the anfwer. 

BUT the terms being ranged according to tfat 2d 
method ; the firft ftating will be found Inverfe, iand 
the laft Direft. And therefore according to the jtule 
in cafe 3d, 1 nniltiply my ifl, 3d and jth terms, toge- 

• 

ther for a dividend, rnd my 2d and 4th terms for.a d£- 
Tifor, and dividing the one by the other I have the 

"■ ' lamt 



izo QfFivE Numbers. 

fame anfwer as before. See the. operatioo both ways^ 



According to the '' 
I ft method of 
jangiDg theiQ. 



b. h, d, h, ht 
>Thus, If 9 : 8 : 12 : : 24 :. i4 
if> 12 



X44 2B8 

8 



X44)2304(--i6<ft. 
144 

864 
864 



• • • 



And according 1 h, h, ds. h. b. 

to the (econd > Thus, If 8 : 9 : 12 : : 16 : 24 
method. J 16 12 

144 288 

8 



144)2304(^1 6ds, 
144 



f 



864 
864 

• • • 



HERE yon may obferve, that notwithftanding the 
•rder in which the terms are ranged, differ from each 
other; yet by the rule given to work each of tjiem^ 
the famenumber are multiplied together for a dividend, 
tnd alfo the fame together for a di^^ifor, and confe- 
quently mirft give the fame anfwer. See alfo the fiime 
queftion perform*d by two fingle ftatings in the Double ' 
Rule of Three Dired. I fhal! 



■V 

- • I 

I'fhall "TTow fhew you how the iwethod of working 
wil! differ (according*© the terms you make choice of 
for your ift and jd) when it isilated in this manner, viz, 

b d b 

ift method. If 9 : 12 : : 24 

« 16 

HAVING firft ranged my terms as before dire^ed^ 
(according to this method of dating) viz. that term 
of my fuppofition which is of the fame name with the 
anfwer required, in the middle; one of my other terms 
In my fuppofition for my id : and that one of the de- 
mand (which is of the fame name with my firft) my gd 
or Jaft term ; I next place my other term of fuppoiitioo 
'egukrljr under my firft, and alfothe other term of -de- 
mand qnder my third; which two are Hkewife of tbfe 
fame kind, viz. both horfes. 1 next proceed to dif** 
cover whether the firft ftatrng be Dired or Inverfej 
faying, If 9 bufhels be eaten in 12 days by a certain 
number of horfes, (viz* 8) in how many days will 24 
bulh^Is b^ eaten by the fame number ? 

THIS clearly appearing to be Dir€<5l ; let us th«i|| 
ftippofe the work to be piofecuted accordingly, viz 
the 20 and 3d terms mukipbed together ; and that pre • 
dufl divided by the ift. Now ihe quotient arifing from 
that, would (according to the method for workin*^ the faid 
^[ueftion by 2 Tingle ftatiags) have been the middle teem 
in your 2d ftating. Let us therefore then a^ain^, fup- 
pofe fuch quotient (whatever, it he) to be pl;ieed be- 
tween 8 and 16, and fee whether this iafl ilating be 
J)irc<5l or Inverfe : faying, if 8 horfes in a certain 
tiiiic (viz. the iaft quotient) eat a certain quantity o' 

JJ 6at8 
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oatn : in what time will i6 horfes eat the fame? which 
lalt dating, I find to be Inverfe/, for i6 horfes muft 
eat the fame quantity of oats in Jefs time, than 8 horfet 
wouJd have done. Therefore (according to the rule 
for working the Single Rule of Three Inverfe) I fliould 
multiply my ift term 8, by the fuppofed middle term, 
and divide that produdtby i6, and the quotient would 
have been the anfwer, 

BUT as we only fuppofed the ift ftating to have 

been performed ; therefore the anfwer (which ought 

• to have been the middle term, in the 2d ftating, and 

by which the ifl. fhould be multiplied) is an unknown 

ber. 

NOW here note well, that whether I multiply the 
12 and 24 together, and divide that pro,du6l by 9, 
Und agait) multiply 8 by that quotient, and divfde that 
wodud by 16. I fay whether I do that, or multiply 
ray 24 by 12, and that produdt again by 8, and divide 
the lafl product by the produ^ of 16 multiplied by 
9, it is the fame thing 

Definition. For that number of the ift ftating, hj 
^hich I Should divide, being 9 : and that by which I 
divide in the 2d ftating, 16; it is then plain, that if I 
<vere to divide the product (of 24 multiplied by 12) 
by 9 : the quotient would be 9 times Icfs than the faid 
product ; confequently therefore if I giultiply the 9th 
part of that produft by 8, and divide by 16 ; it muft 
give a quotient equal to the whole produ<5t multiplied 
by 8, and divided by 9 times 16. 

THIS being proved, the operation will be as fol- 
lows. 
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hufl> 


d 


• hujh. 


If9 : 


\2 


: 24 


8 




16 



19a 144 

12 



144) 2304 (iS 

144 

•864 
'864 

• • • 

IN the above operation I multiply 34 by my 8, and 
then that product again by 129 which laft produ(5l is 
20:^4 for a dividend. I next multiply m/ 9 by 16, the 
produd of which is 144 for a divifor ; and laftjy di- 
viding the one by the other, I have 16 days for the 
anfwer. 

BUT if for my ift flating I take the other term in 
my fuppoGtion for my lit, and the other in the de- 
mand for my 3d term ; then it would be Inverfe, and 
the 2d flating Dire^, and confequcntly the way of 
working it would differ, as you will fee by the ope- 
satioQ* 

h i h 

If 8 : 12 : : 16 
9 24 

144 288 

8 



\ 



144) 2304 (x« , 
144- 

•864 
864 



tt4^ Of fheDofs^VE HutB o/Ti^^ • 

THE principles on which this operation is founded* 
having then been made plain ; we may eafily deduce 
from thence, the reafon of the general rule given for 
working all queftions'^ in the Double Rule of Three, 
both Dired, and lirverfe, by one (ingle dating. For 
by obferving (according to the lad method of dating ; 
what terms are to be multiplied together for a divi- 
dend, and which for a divifor ) according to that da- 
ting in which the Ihverfe proportion is found, I mean 
whether the ift or 2d ; and obferving alfo iit the fame 
time the manner in which the terois dand ranked in 
b' h, it will be eafy to difcover what particular place, 
.le term hy the lad way of dating, mud poflefs in 
Lc former; and confequently the very fjune terms 
mud be multiplied together in each. 

Here folloy^ fome more Qiiedions for the ex- 
ercife of the Learner. 

If ^6f, be the hire of 8 men for 3 days : how many 
Atyt mud do men woHl for 15/? 

4th If 56M. of bread will be fufficient for 7mctt, 
14 days : how much btead will fcrve 21 men 3 days ? 
Anfwer i6ib, 

5th If 7 men can reap 84 acres of wheat, in 1 2 days, 
how many men will reap 100 acres in 5 days ? 
Anfwer 20 men, 

6th An ufurer put ont 156 pounds, to receive intc- 
red for the faftie ; atrd when it had continued 8 months, 
he received for principle and intered 161/. 4/. I de- 
mand at what rate per cent per annum, he received 
intered ? 

Anf\3icr 5 A ftt tent^ 7th 



* . i^VHfr ^m K'^^.f^f cci;uin pie(^ of wc^l^ 
in 12 days, when the days are 12 hours long: in 
how many days will 720 men perform the fame, when 
th^ (lays a(;e 1 6 hours lone ? 

4 ECTiON .ift. 

How to difcover by Infpedion (only) whether 
your Qj^iQn.b^ Pire^ or mverfe. 

WHEN a quefHon in the Double Rule of Three 
is proposed , you may eafily difcover by infpec* 
^ion (only) whether it be Dire^ or Inverfe, by ob« 
Serving tlje following 

Dire6iions. Firft range ypur terms in i Kne, with* 
out having any other regard to the order of their places, 
than making that term of your fuppoiition which is of 
the fame name with the anfwer required, your mid- 
dle term ; placing the other 2 Terms of your frppofi- 
tion to the left hand of jit ; and the 2 terms in your 
demand, on the right. 

THIS done, obferve weH amongft the terms of your 
fuppcfition, what refpe<a one ; has to another : fuch 
as the I being;4ia)4, and the other hours; time, and 
men ; horfes, &c. If the ift aiyi 2d have fuch refpe<5i 
one to the other, then ycmr q4ieiUon is Direft.: but if 
your 2 terms which have fuch relation one to the other, 
be your id and 3d, or 2d, and 3d : then the quefltoa 
is Inverle. Without having ^l^e leaft regard then whe- 
ylbertlie.Jnyeffe proportion falls to be in the ift or 2d 
,4t9«y*^^if9P# jott.njay wprk any queftioaia the Double 



tti O/i^htii Direft «f inverfc,' * 

Rule of Three, either Dire6t or Inverfe, by obfcrrlnf. *• 
this general rule. 

Rule, Multiply your 2 terms in your fuppoGtion . 
^{6 connedled) one by the other, aad that produdb a- 
gsMn by that term in your demand, which is of the fame 
name with your other term in your fuppofition, for a 
Dividend ; and the ^ther 2 terms, multiply together foir 
a DiTiior, and the quotient will be the anfwer, 

EXAMPLE. 

IF I J men can perform 240 yards of trenching in 21 
days: In how many days will 45 men perfornx^S^ 
yards of trenching ? 

jfds tn,n days men yds 

If 240 : 15 : 21 : • 45 • 4^0 



1200 105 

960 21 



10800 31; 

480 

25200 

1260 



lo8[oo) in2|oo (14 an(H(er 

108 • 

•43a 

« • • ' 

HERE you fee that my 2d and 3d terms in my 

^jppofitioDt (viz, 21 days> and 16 men; ate thofe which 

kayc 



. OfS^tmt DireA #rTaverft« tH^ 

k«ita'ftdi relation to each other at before defcribed: 
I therefore multiply them together, and that product : 
•gain by 480, being that term in the demand which is 
of a di^erent name from any of the other 3> viz. yards; 
and then dividing that produ^, by the produd of th« 
other term in the fuppofition, multiplied by the othef 
term in the demand > gives 14 for the quotient, whidi 
is the anfwer to the que^n. 

. If all the terms in your fuppofition bear fuch rela« 
tion one to the other as already defcribed ; Then both ^ 
your ftatings are Inverfe ; to perform which, this is 
the rule, Multiply your three terms in the fuppodtioa 
none into another for a dividend, and your two terms in 
the demand for a divifor ; and laflly dividing one by 
the other, the quotient will be the anfwer. For a proof 
of this, let us again take the 3d example in the double 
rule Inverfe, which being dated as dire<fted in the ift 
fedkion in this lule, will (land thus, li 2^om. : 12^*. 
8</. : : 480W. : \6h. Here you fee men, hours, and 
days have all relation one to another ; and therefore 
nccording to the rule already given, muft be multip1y*d 
together for a dividend, and the other two terms for 
your divifor ; the reafon of which you will find ex- 
plain *d in the definition given of the ift qacfiion lA 
this rule. See the whole work. 

men h. d fnen h. 
If 240 : 12 : 8 : : 4<^o : 16 
12 16 



2880 288a 

8 480 

7680)2^040(3 days 7680 
23040 



nrout 



aiaipi« niocie> to pr^iw ti^t (peftio^s c6ay b$ ?,ery t^ico 
a€(lyfepforiii'd by ois Aatung, whiph (if vuipngfit .|)|f, 
two (if^U'ftafiiDgi) 4wouid/gi«c ncf y.i«if£fffe4i ^ll^Kej^s i 
ftr ^^hidi purppfe I ftiaU agaio |>nipD% .the^ith fxan^pjlg^ 
ift the do4l|le ««le of ^ree lav^qfe, yiz. ^ 

If 7 men cai> reap 84 acres of wheat in t^ days * •ho# 
many men will reap 100 aere» ia § 4tkjsi 

Act, dyh mt, ^Ki, dyt^ 
.8ee the operatKMEL ' 'If 84 : 12 : 7 :: loo : 5 



^20)^400(^0 &^, 
«40 



...o 



%et the fame queftion wrought by two fingle ftatmj^ 
in the fipviWe rule of Three Inverfi?, Page no, -* 

C H A p. V. 

Rules of Practice ^by Aiiquot Parts. 

THIS 19 no more than z eontra^ioTi of the Rul« 
of Three : fof when the price of i Integer, (viz, 

1 yard, ell, hundred weight, &c.) is given ; and the 

price of any quaetftity of int^^s are repaired* the an* 

^wer.Quy more readily be founds t>y nd^iog the equal 
• partt 



QfPRACTlClL »«^ 

[Arts of a penny, a Shilling or a pomid (according to 
th« table given in Redti6don) as the natufie of M' 
queflion requires, l^at I may not therefpve coofbundr 
the learner, or bnrtbeii kis memofy with unnecefTar y 
I'nles : I (haU give all fuch queflions, where the priqe 
of an integer is any of thoTe eq^u^l parts ^ ^ |penny» 
/hilling, or pound, under 

S E C T I O N ift. 

WHEN the given price^ of i Integer happens t^ fete 
anyjof ihofe equal parts of a penny, Ihilling, or pound* 
af yoa find oxpreiTed is the tables given in ReduftibiKv- 

Rule. Divide the number of Integers givsa^ by fuch 
parts, and the quotient will be fo many pence, (kiUingii 
or pounds, as you take partB for : a«d the remaMkr 
(if any) will be fo mimy umes the price of i lot^geri 

Definition. This is no more than ^yhat you haVjC 
already be^n taught in Redu^on (^ Mofiey : for if"^ 
you ooniider the number of Integers whofe price iB rf- 
qpHred, to b« fo many farthings, pence, (hillings, three 
and four^pencet , ^cc : or any 6t!»er equal part, vdiicfaii 
the price of the given integers happens to be : it be- 
comes exadlJy a qaeftion in Redudtian : and \%. the fame 
as if it had been demanded ia fo many farthings, penc^, , 
fhiUings, three and four-penoes, 6cc. kow many pouad? ' 

Note, When the given price of an Integer is 2^, 5^, 

41/, (id or 8^, and the number of Integers \vko% frice 

, are required exceeds the pari* of a pound for which 

4i^ flaad « table 34» liheo joa iaa¥ (if ytra pl«a£s) 

. 4iu4r 
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ilWide bj fuch part, and your quotierk will give yom 
%e price in pounds at once» and the remainder (if any) 
#i[l 'be the price of i Integer. 

EXAMPLES. 

« 

ift At I farthing per yard, 
' what will J.800 yards 
coft? 



td At I penny per yard, 
what will 900 yards cod ? 
Anfwcr 3/. i $/. 

34 At \ \d yard, what 
will 2 1 .^ 5 yards cofl: ? 
Anfnuer i^/. 6/ \o\d 

4th At 2 pence per yard, 
what will 725 yards 
€oft? 

Anjkuer 61, os, io</. 

5tli At 3 pence per yard, 
what will 486 yards 

Anfvjcr 61, is, 6d, 

^th At 4 pence per yard 
what 573 will yards 
coft ? 

Anfwer 9/. 11/. 

jtb At 6 pence per yard, 
what will 1690 yards 
coil? 

Anfwer 42/. 5/. 

SECTION 

WHEN the prire o£ an Integ< 
of a peony, orihilling. 



8th At I/, ^d. per yard, 
what will 287 yards 
coft ? 

Anfwer 23/. 18/. 4^. 

9th At 2/. per yard, what 

will 354 yards coft ? 

Anpwer 35/. 8/. 

loth At 2/. 6d, per yard, 
what will 5424 yards 
coft? 

/Anfwer 6'jSL 

nth At 3/. 41/. per yard, 
what will 769 yards 
coft ? 

Anfwer \1%1, 3/. 4^/. 
I2th At 4/. per lb, what 
will 238 Z^, coft ? 
Anfver A'jl^ IS** 

1 3 th At 5/. per ft one, what 
will 342 ftone coft ? 
Anfwer 85/. 10/. 

14th At 6/ 8</, per bufti-, 
el, what will 1 540 bufti- 
els coft ? 

Anfwer 5 73/. 6/, %if ' 



2d. 



O/ PRACTICE. 



*3« 



Itule. Firft take fome part of it that is an aliquot 
part ; and for the remaining part of the price, take it 
out of the foregoing part or parts, and then adding^ tht 
quotients together, you have the anfwer in pence or 
fhiflings, according to which of them it was you took 
parts of, whiA being divided again by ra and 20 will 
give you the anfwer in pounds* 

Note I ft. The remainder will always be of the famt 
denomination with your dividend. 



ift. 4712 ydu?i\ \ ^^ yd* 
Ul - )47 I 2 



\i 



UUI 



--2356 
1178 



« 2)3 5 3 4 I 
d\ 

2lo)2 9|4 6 I 

/14-M-6 I 



ad. Sl^olh at 2|pr/4. 

I 2 I i t )J 7 S o . 
d 

lilil -963(4 
120-5 

2|o(f o8|3-9 

£s 4 3-> 



IN performing the fiift qucftion, I firft take 4 penny 
for f of 1 penny, and confidering the queftion to be the 
fame, as if it had demanded how many pence were la 
4712 half-pennies ? I therefore divide by 2, and 
the quotient is 2^56 pence. . But I ftill want 4712 
farthings, and becaufe Jyr/. is ^ of 2 farthings I 
therefore take half of the price at ,2 farthings, viz. 
half of 2356 pence, which is ii78^pence; whick 
being added together, and divided by 1 2 and 20, givet 
the anfwer 14/. 14/. 6d, 

THE 2d queftlon I perform in this manner. Firft 

Ifeek what 5780/^. would coft at two pence per lb. 

ani 



\ 
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watd tonfidering'^thflit it would jtfft coft fo Tnany invo* 
pences ; I therefoTe divide by 6, (ayiag 2^. is ^ of a 
billing, which gives me 963 Thillings for the quotient} 
aind 2 OTcr, which 2, is 2 pences, or 4 peace. I (tiU 
^dbt the price of 5780/^. at a farthing, and becaufe i 
ferthing is | of td. I therefore take ^ cff 963/^ 41/ 
which 15. 1 20/. 5^..which bfeing ftdded together and^U^ 
^ed ^ 20^vfc file 54/. 3/ ^/Z for the anfwiw. 

• Note 2d. in the ift queftion. If inftead of takipg 
half the price of 2 farthings, for the prifce of otte far- 
ming ; I had faid J is | of a pentiy and divided the 
Biimber of yards again by 4, it would haye beeo.theXiuiie* 



^i. ^d. 61 2« at ^di 
Anftaeri'lh 13^. ^d. 

4th. 7812 a^ 3^i 
' ^hfivif 122/. u. ^d. 

5th. 6001 at 4^4 

Anpuier 112/. lO/. 4</.4 

■' l/irtf-ioer 146/ 2'. Hi/. 

Mnfiwer 32/. 19/. ^. 

^h. 7101 at 7^. 
, ■ Jiftfiver liojL 2/. 3^. 

^fh 6r20at7^^ 
-AnJ-wir t^yl, i2/. 6^. 

fbrh. ^oo«^8/^ 

j4nfvjer 209/. 13/. 9^« 
1,1 th. 8000 at 8Y4. 



/; 



I2th. ^00 at ^d\ 

Anfis3cr :*8/. 15/. 

13 th. 9000 at 9^. 
Anfiuer lyiL lO/* 

•14th 5918 at 9^ J 
Anpwer 240/. 8x. 4^. ^ 

l^^h' 8t2i at 10^. 
Anffjifer 538/. 7/. ^6i/. 

l6fh. 1002 at \od\ 
Anpvoer ^ll. 16/. ^d. 

I7^h. 4680 at 10/ J 
Anfwer lot^l, 12s, 61/. 

l8th. 1260 at iid^ 
//n/wet sj/. 1 5/. 

*9^^« 6i2T at iW, J • 
/3i^/Vwrr i8(i/. 18/. 5^»S? 

20th. I234atll^i 
Ati/^xfer s^i, 2s, ^d. 



Notf, 
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Tfote, When the price of an Integer is lo pence ; 
you may annex, a. cypher to the number of Integers 
\^hofe price are required, and divide by 12 and 20. 

The reafon of this operation is plain ; for adding 
a cypher is the fame as multiplying by 10 ; fo that it 
brings it all into pence, which being divided by 12 and 
20> gives the anfwer in pounds. ^ 

SECTION 3d. 

WHEN tne price of an Integer is more than a 
fcilling, and lefs than 2 ftjillings. 

^ Rule. Let the given quantity fland for (hillings ; 
and take parts for the odd pence, or pence . and far- 
things, (which are above f (hilling) out of the given 
number, which being added together, the total will be 
the anfwer in (hillings.^ 

EXAMPLES. 



^is i) 486 at \2\d 

12) 121 (J. 

10 1 \ 

486 



2|o) 49|6 



I \ 



£ 24 16 I t 



td 12 16 at \2d.\ 
Anfvocr 64/^ 1 2/. 

N 



3d 612 1 at 16^. 

Jnfwer 33 1/. 1 1/. l/. 

4th 1 61 2 at 1 5^ J 
Anfwer 102/. 8/. 7^. 

5th 7612 at \(^d. \ 
Anpwer 499/. 10/. 9^. 

6th 6106 at 16^. 

Afifwer 406/. 13/, 4</, 

7th 23 :0 at I'jdi 

Anjwer 170/. 12/, 6 J, 

8th 4560 at 18^. 
AnJ'Xver 342/. 
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9th 9876 at T9^.f 
Jnf^rcr 802/. fix. ^d. 

icth 6)43 ^^ 20^.4 
Jnfwer 558/. 17J. y^/.J 

lith 5432 at 2od.\ 
Jnjkvir j\6g/, 17S, icd. 

I2th 4;? 2 1 at 2id, 
Jnfwer ^jSL u/ gd. 



13th 2100 at 2id,i 
Jnfwer 188/. 2/, 6/» 

14th 1090 at 22^. 
Jnfvjer 99/. 18/. 4/, 

15th 9010 at 22/. J 
Jnfwer 835/. 14/. ©</.{ 

19th 6812 at 22//. J 
Jnfiver 645/, i^x. 5^. 



IN performing the i/l queftion, I let the given nam- 
ber (land for (hillings. Then 1 divide the faid given 
number by 4, and by 12 ; ^hich gives me the price at 
J, in {hillings : and becaufe I cannot fo conveniently 
add that line to the given number, which (as I faid 
before) I let ftand for (hillings ; I therefore bring it 
down, and fetting it below my other line, add them to- 
gether, and divide by 20 ; which gives me the anfwer 
in pounds. 

Note 3d When the price of an Integer is 22 pence, 
you may annex a cypher to the given number, and di- 
vide by 12, (as at 10^.) tlien adding both together, 
the total will be the anfwer in (hillings, which dividing 
by 20, gives the anfwer in pounds. 

THE reafon of this operation is likewife plain, for 
adding a cypher, and dividing by 12 (according to 
Note ift in this feaion) giving you the price at lod, 
in {liillings; therefore adding that to the number of 

ji.t<*;'<.is tlvfl given (which was the price at ir.iHingsJ 
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Nttf 4th Any of the foregoing qaeiHons in the fee- 
tion, where the price of an Integer is any of thofe equal 
parts of a pound that you find in your table ; you inny 
perform the operation either according to this fcitio:!, 
or fedion ift. 

SECTION 4th. 

WHEN the given price of 'n Integer isanynupi- 
ber of (hillings under 20, which are no aliquot parts of 

a pound. 

Rule. Multiply the given quantity by half the 

price, and double the ift figure in the produdl for 

(hillings, aad the refl of the produd will be pounds, 

Definition. Here it is plain, that if I had multiplied 

the whole number of Integers, by the whole price, 

and divided the produ<5l by 20, the anfwer wouH have 

been pounds ; confcquently then, if I multiply the faid 

cumber of Integers by half the price, and divide by 

10, which is alfo half of 20 ; it mufi be the fame thing. 

For it has already been proved (in Divifion) that to 

divide by 10, is no more than to cut off a figure from 

the right hand of yourDividcnd ; therefore the remaining 

part of your Dividend muft likewife be pounds. Now 

as the figure cut ofFfroip yotir Dividend, is not divided 

at all ; therefore we are to confider it as multiplied by 

the whole price» which is the reafoQ why we double i;^ 
ion ihillings. 

Ji 
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ift 7618 at 6/. 
3 



2285/* 8/. 

sd 191 at 8/. 
jdnfwer 76/. 8/. 



3d 171 at 14/. 
Anfwer 119/. 14/. 

4th 171 at 16/. 

Jnjhver 136/. i6/, 
5th 712 at 18/. 

Anfajer 640/. idr. 



IN performing the ift queflion in this fe^lion, I mul- 
tiply the given integers by 3, which is half the price 
of I integer; faying 3 times 8 is 24, which 4 I double 
for (hillings, (which being 8 I fet down to the right 
hand, and fo proceed, carrying my 2 to the next fi- 
gure,* as in common Multiplication, and the produdt 
is pounds • 

SECTION 5th. 

WHEN the given price of an Integer is any odd, 
number of (hillings under 20« and yet none of 
thofe alliquot parts of a pound which you find ex- 
prefled in your table. 

Rule, Multiply the given integers by the price, 
and that product divide by 20, and the quotient wiU' 
beth e anfwet in pounds, &c. 



EXAMPLE S: 

ift 121 at 3/. 
Anpwer 18/.. 3/. 

fld 860 at 7/. 
Anfwer \o\L 

3d 612 at 9/. 



4th 121 at 11/. 
Afi/iver 66/. 11/. 



r 



5 th 600 at 13/. 
Anfwer 396/. 

6th 1 90 at 15/. 
^nfwcr 142/. Id/. 

SECT» 



SECTION 6.h. 

WHEN the price of dD Integer is lilllin^s and 
l^ence, ni.d yet no aliiquot part of a pouad. 
Or, ifiuillings, pence, and fartmngs. 

Ku/e, Multiply the given quantity of Integers by 
the lullings and take parts for the reft , whi».:h b-ji g 
added together, the luni will be the anfwerin iniuiii^i. 

JVote, If the given price be fuch as you can divide 
into equiil pirts of a pound, as 7/. 6J, then you niny 
take 5i. for a fourth ; and again 2/. 6</. for the haif 
of 5/. and the anfwer will be pounds. 

E X A M P L E S* 

« 

yd^' I 3d lOiMu/. at iiif. 4^. 

3^. i I 126 at 9/. 3./. I ^-Irijwffr 61. y. ^d. 

4th 30 itune at 4-. 9^, 
Anfwer 7/. 2*. 6i. 

j:th 73 at 7/. 6^. 

Anpwtr 27/. 7/. 6^. 

6th 70 at 7/. 4^^. j. per 
I doz?n. 
I Anjwer 25/. 17/. 8i. -J 



1134 
31 6 



;ilo) Ii6|; 6 



/58-S-6 

fid 86M at 6^ io,y per/^. j ^^^x 12, at ^r. loi. i ' 
^^avr 29/. 7/. 6^» ^,^^^^ 8/. 6/. Sd'* 

I 

• 

IN performing the ift qucftion in this rc<5tIon, I 
fi.rft multiply the given Integers by the fhillings ; and 
becaufe 3^. is ^ of a (hilling, I divide the given inte- 
gers by 4, which gives me 31 (hilliDgs^ and 2 over; 

- N3 wJuidii 



»3» 
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which 3, IB 7 three-penceS) or fix^pence. T then add 
my two lines of fhillings together, and divide the ftt]» 
ky 20} ^hich gives me the anfwer. 

SECTION 7th. 

WHEN the given price of an Integer is pounds^ 
ani Oiilitngg. 

Ru/e. Multiply the Integers given, by the poundsj 
then proceed with the (hillings if an even number, 
according to fedlion ^th : but if the (hillings be odd, 
th^n according to (edtion 5th ; and adding theoa t«* 
gether the total will be the anfwer. 

EXAMPLES. 



id a6at4/.S/. 
4 

104 
10 8 

/|J4 8/. 

^d 49 at 3/. 7/. 
7 

•«|0) 3413 ( 

17 3 
M7^ 

/1 64-3 



I 3d 36 at 5/. fjr. 
j Anf\M9r 203/. 8/. 

4th 48 at 7/. 10/. 
Anj^er 360/. 

5th 36 at I i/. 14/, 
AnjntHt ^c^i, 4/. 

6th 15 at 4/. 131. 
Anfwer 69A 15/, 

7th 17 at 9/. u/. 
Afij^er 165A 1^/. 

8th 16 at 3/. 6i. 
/wj<wer 52/. t6/. 

9ih 64 at 4/ 7/. 
Anfiuer 278/. 8/. 



THE Operation -of the 1 ft and ad queftions in thii 
fcftlon will appear fo clear by/reviewing the 4th and jth 
if(tlo& } thttt thi^y need m funh^ e«j^anation. 
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SECTION 8th. 

WHEN the given price of an Integer is pounds* 
ftillingB) and pence. 

Ruie» If the (hillings and pence be the alliquot 
pans of a pound ;. divide the given Integers by fuch 
ftliiquot parts»and th? quotient will be pounds ; then 
multiply the gfven Integers by the pounds which one 
Integer cofl, and adding them together, you will h<ivt 
the fum required. 

EXAMPLES. 

ift. 47 at 3/. 3i. 4// 1 3d. 17 at 2/. 6/. 8i 
-Vw/'JL'rr 148/. i6<. 8i. I Anjiiier 39/. 13;. 4//. 



2d. 20 at 4/. 13/. 4^. 
AnJ'iJiit 93/. 6i- 8i/. 



I 4th. 30 at 1/. 2j 6^. 
) AnJ'xu^r 33/. 15/. 



2d. If the (hillings and pence be not the alliquot 
parts of a pound, or if there be (hillings, pence and 
farthings given with the pounds ; then reduce th« 
pounds and (hillings into (hillings, and multiply the 
given Integers by the faid (hillings : next take parti 
vith the reft of the price, and add them together a» 

before. 

EXAMPLES^ 



3d. i-4(7tt;f at 2/ ro/. 6A 

Anfwer .'^sl 1** 

3d 21 at 5/ 14'. ^(i^ 
Anpwer 1 20/. 6/. 8 ' J 

4th. 70 at i/. f4>. id* 
} Anfvier 12 lA Oi. lOi 

' 5ih, 4<^ at 3/. 19/. ^d\ 



67 
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itb. What coft #56 cail^ of br^i^y at 2/. 15^. 8/* 
per caik ? 

d 



|4ItI • -iJ<S 

1 4 1 i 1 J5 


20 


780 
780 


If 


8580 

S3 




Slo)3o8l4 
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^th. What -is the value of 425 pieces of cloth at 
3/. 7/. 6d, per piece I 

d £ s 4 

67 ;?o "^ 



28475; 

312 



6f 



^s^o;a86£l7 

'TIN pcirfoipvngvjthe.ift ^peflion ; I firft reduce th* 
pouods and \fhiiliogs,.ii3ito ifliillings ; by, which multi'^ 
Iptying ^he number of integers, I have the price of the 
"wholci at 8 T^.fiiilliags ' I , i^&t .,;^ j^t^^e ppce^ of the 
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whole Integers at 3 pence ; wherefore I fay 3^ is J, 
therefore 120 being divided by 4*, gives me 30 (hil- 
lings more. Then for the price at id, which yet re- 
mains to be taken ;*(becaufe | is ^ of 3 pence) I divide 
my 30 {hillings, which is the price iit 3 pence, by 6;r 
which gives the price at \ penny : and laftly, adding 
thofe 3 lines together, and dividing by 20, i have- the 
whole price. :• , 

Note ift. The operation of the 6th and 7th exaratf- 
ples aforegoing, being compared with thofe of the 5th 
and 9th in the Rule of Three ^P^ge 90) and alfo with 
the ift and 2d in the ift fedion of Compound MuttipU* 
€ati9n^ will 1 hope, prove the'general rule given (in pagfe 
51) to know when by anyone or other of thofe rulef^ 
a queftion may be conveniently formed* 

ifxiHe 2d. The 9th queftion in the Rule of Three 
Will not agree with the fame qaeftion in Compound 
MuIispUcaihny and in Pradice. As I have (there by 
miftakc) made the price of an Integer 2/. 15/. 6d, ia* 
fteadof 2/. 15/. 8</. btit that'can make no differenoei 
with refpedl: to your judging of the length of the oper- 
ation in each rule:- 

SECTION 9th. 

W tl E N the price of an Integer, and the givea 
quantity happen both to be of different denomina- 
tions. 

Rule, Find the price of the whole Integers, as yo* 
do in Compound Multiplication and for the remaining 
parts of an Integer, take a part or parts of the given 
price of i Integer. 

fiXAMi' 



Ha (yPRACTIGBi 

EXAMPLES. 

0Wt qrf lb £ s d 

12 2 14 of tobacco, at 3 14 o per^qt;/. 

^;»/I 46 14 3 

17 o 19 of Sugar - - - 2 2 6 per d ^ 
^ifi/. 38 I 6J 

4 I 16 of foap - - - - 3 12 o perd^ 

jiftf. 15 16 34 

10 o 12 of tallow . - - I 19 6 per d^ 

j4nf 19 9 2i 

I I o of tobacco ---2170 per d ^ 
Anf. 14 ^ 3 

430 of fugar - - - • 2 18 6perd^ 

^^f' 13 ^7 ^^4 
7 O 19 offugar* - . • 3 16 9pcrd^ 
y^^. 27 4 II 

5 2 10 of tobacco, - • - 2 x8 6i. d^ 

^;5^ 16 7 2i 

7 I 14 of tobacco, . - - 3 15 9id^ 

yf«/ 27 18 94 

^ 2 26 of tallow, - • - 4 10 9i d ^ 
Jnf 43 19 6 

54 J 24 of tobacco, • • - 2 15 8pcrd^ 
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f (hall here explain tlie manner in which this laft 
^ueftion is performed ; which if you make yourfcif 
roafter of, you will find no difficulty in working any 
queflion that can be propofed in Pradicc, 

FIRST then, I find the price of the Tntepeis as ia 
Compound Multiplication ; I next want the price of % 
qrs. which being no equal part of icwt. I therefore ill 
find the price oi 2 qrs, faying 2 qrs. is ^ ; where di" 
Tiding the price of icwt. by 2, I have the price of f 
cwt. Then as | is J of, J cwt. I fay again, i'ls j^ fet- 
ting it oppofite to the price of 2 qrs. which having di- 
vided by 2, I have the price of J cwr.. Ag;un i/Jb* 
I ;r 1 ',".!.: •.■.(! '•( r-. i-'c- CO. r. if r.[ .y nr. hy 
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2; tfgain, 141b being 7 df , i qr. I therefore divide 
thfe price of a qr. by 2s and T have the price oP 141b. 
'then for j\by \ again take f of the Jaft line ; but I ftill 
want the price of 31b more : now as 31b. is no aliquot 
part of any of thfe parts already taken, I ^erofore take 

2lb. firft, and 2lb. being ^ of 141b, I therefqre divide 
the price of 141b. viz. 13/. 1 id. by 7, which. gives, me 
the price of 2lb. the half of which is the price of jlb. 

which being all added together gives the price of the 

whole. 

S. I obferve throughoat the whole examples, 
which you have given in Pradlice, the. given price is 
always that of i integer ; I (hould therefore be glad to 
know whether or not, queftions could be performed by 
this rule, when the given price is that o^more Integers 
than one. 

• ■ 

M,,ln all queftions in the Single Rule of Three' 
DiTe<5t, where the ift and middle terms are whole 
'. quantities ; and the middle term will divide equally by 
the I ft, then that quotient being the price of i Intejger, 
confequently it is then reduced to a quefUon ia 
Praftice. 



SECTION loth. 

T A R E and T ITE T T. 

' m 



XX 



S we may naturally fuppofe, that every perfo 
in the grocery- way, muft be acquainted with 
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Ihe eommon allowances made for tare^ tretty cloffjfut- 
itcy &c. It would therefore be thought fbperfluous to 
(leW (under a different title) what would in reality 
be no more than Redudlion 9;rer again. I however 
thought proper to give it a place according to the 
common order in which it generally follows ; kaft the 
^earner fliould think I had forgot it, and to tell him 
that I pafsit over, to make room for other rules^ whiaJi 
aVe of more importance to him« 

Chap. VL 

jOf . I N T E R E S !• . 

THIS Rule (with evtry other bftinch which it 
comprehends, viz. Faflorage^ Brokerage i^ Infui> 
ranee y isc) depends on the very fame principles witk 
the Rule of Three ; and is no more, than fo mauy 
different methods of propbfing the fame queffion^ 
However, that I might be as diflinf); and clear as pof- 
fible, I thought proper to treat of it in a Chapter by it. 
feif ; as there are many ufeful contra<5Hons in Interefl^ 
&c. which are not common to eVery qucflion/ in the 
Rule of Three. 

Intered is either SIM]?Lfe or COMPOUND. 

SIMPLE Intereft is the premium allowed by the 
borrower to the lender^ upon the principal only, for a 
Certain time propofed. 

In IhUr0 three things are principally to be con* 
fidcred, O ' ift, 



.4^ Q/TNTg8E«T. 

ift. The PRINCIPAU Qt fucn l«pt. . • 

2d. The TIME, for ^hich it isi Jen<, 

3d. Tlie RATE per Cb)<^> wnich is a conuja'hm 
of money agreed on be^^een the borrower and IcBder^ 
Ipr the ufe of every hundred pounds for 9, yeari Qt t # 
moDihs. 

S E C T I O N ift. 

To find thehiterctt of any given fum, for a year. 

Rule. Multiply the Principal by the rate per Cent. 
autd. divide that prpdudl by ipp ; and tbe %u^nt^ 

the Intereft required. 

Isfqfe, If the Intereft be req^uired for more y^i^ 
than one ; .Uihen multiply the Intereft for one year, by 
the number of years ; and the pcQdi^ wil^bethe an* 
J^ver. 

EXAMPLES. 

• ift. If 100/ in one year give 5/ Intereft, what wtU- 

1^70/ give at the fame rate i 
, Answer 4^ 12/. 

4 816 o 
20 



I 2 1 o o 



By the Rule of Three this queiHon would haTe 
boen ftajted thus. If 100/ : 5/: 973/. and the ope- 
fiitmn exactly the fame : for to^iv.ide by 100, i&na>; 
Uioie thi.n to cut off' iwp figures from the right h^nd of 
y..\.\ di'. de:3 L atd ihoic to he left Hie p our.ds. Then 



AuUifflyiiig thole cut off, by 20, afid figai.d Cutting off 
two figures as before, gives you the Hiillinss, &c. 

4d,' What is the inteteft of 560 j^oubds for ono year at 
ifji per cent pci" ionilm \ ^ 

3d. What is the intereft of 65 pounds for 2 years, «l 
5/ per cent per annum ? 

Anfwer 6t. lor. ' . 

4th; What is the interefl of 650 pourrds for | years, 
at 6/ per cent per annum ? 
Anjkver ig'sf* 
5th. What is the amount of 612 pounds for xo years, 
at 6/ per cent per annum ? 
JfhfvJtr 979/. p 11//. ^ 

To find the intcreft of a^y film for ^.^ f or | of 
t^ yetfy b«id0« ttte minibdr of yeari gf voii in tlui 

S E e T I O N sd^ 

> ;?»fei F»r I t«k<7 i ^o«rth part <rf <he Iritetcft 
fbr oM y^eitt', f bt i * fc^ti tWt half of thfe rnte- 
rfeft fbf <>ii« yeilf, strtd for | of a y^ar^ take- the 
ItttereiVfefr J awd f erf i yearf add«d tdgefhcrj 
Whicli being added to the twertd for the reft of 
the thnie, ghres the iiWerefK finr the ^hole timd 
required. 

E X A Wt P L E S. 

ftt Wha<i»tfcie irttefeft cff 240/. for 3 yeafs And* J ^ 
5 per cent per annum ? 

^4^ I a I a I la/Intercft fbr i yean 

lor ij^ear iz|oo 30 d ® for 3 years 

HIH 6d0.foriyear 
3 d ® for ^ year 

Herf 
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Here after having found the intereft for i ]fcar-at- 
cording to fedion ift, I mlutiply the faid intereft by j 
which gives me the intereft for 3 years ; then by 
Praaice, I take f the intereft, for i year for the iflw 
tereft of half year, and ^aia half of that for a quarter. 
Which hiving added together I have 45/. for the 
anfwen • 

ad What is the intereft of 468/, 12s, 4^. f<)r one year 
and ^, at 6 per cent per annum ? 
Jlnfwer 49/. 4/. i^. 
3d. What is the intereft of 112/. I ox. 4^. for 5 years 
and 4, at 6 per cent per annum ? 
Artfiuer 37/. 2/6. 
4th. What is the Intereft of 468/ for 4 years and A 
quarter, at 6 per Cent per annum ? 
Jnjhuer 119/. 6s. Sd^ 
5th What is the Intereft of looo/. for 2^ years and^ 
at 4 per cent per annum ? Anfiuer i loA 

S E C T I O N 3d. 

TO find the commifEon, brokage, infurance, &c; on 
any fum of money when it is at (or under)one per cent. 

Ride. Divide the given fum by 100, and the quoti- 
ent is the conmiifEon, brokage, or infurance, &c. at 
x>ne per cent. If the rate per cent be ^, 4, or \ then 
take the parts of the fidd quotient according to the 
rule of pradice. 

EXAMPLES. 

lft WhatJs the infurance on 480/. at i/. per cent per 
annum ? 

Stated according to the ruje of Three, thus. 

£ I I 

If 100 : I :; 486 

I 



80 
20 
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THIS you fee clearly (hews you the reafon of the 
Hbove rule, at i per cent« coDfeqiiendy if it had bv^eo f 
4 or ^ per ceftt you mult take fuch parts of 4/. 1 6/ 

3d What- may a broker denuod for brokage, when 
he fefti goocU t6the value of 500/. lOf. 7^. and I 
allow him 7/ per cent ? 

Anfnuer \L 15/. od,\ 

3d Suppofe I employ a broker, who felh goods to 
the value of 909/. 14/. lo^. what is the broka^e at 
6f. 6/ per cent. 

Anfruer 2/. 19/. I^. J 

S E C T I O N 4th. 

T O find the iotereft of aay lum, when the rate per 
cent, is ^, f , or |> xoMt thao the pounds given 
f A the ^id irate ? 

Rale^ Multiply the princtfal by the pounds, in th« 
fate per cent, sb before; and let the parts for J, J» 
or |, be taken from the principaU and added to the 
product} then proceed according to fedion ift^ or sd* 

EXAMPLES, 
ift My faAor fends me word, that he has bought 
foods to the val«e of j^oo/. i 3/. 61/. upon my account; 
I demand what his commiflion comes to at 3^ per ■. 
cent? ' t,^ * 

Afifwer I'jt lOf. 51/. i j ' 

2d A merchant in London wants to draw upon hS 
correfpondent in Edenburgh, and is willing to allow 
#1 per cent, cxdiange ; what fnm rn^ft his bill be 
drawn for, that he may receive 500/. neat ? 

Anfwer 505/. 8/. 6d. . ^ .. 

3d What is the anoant of 400/. fox 2 y&a^, ^^ Si 
gcr ctui, per annum. Jbi/fmr fU?/. 

• •?. '. •' /* 
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S, I da not underftand why you take { of the prift* 
•pal for the i per cent, 

M, For the very fame reafon, that dividing the 
principal by 100 gives you the intereil at i per cent : 
lor you muil note, that after you have taken ^ of the 
principal, that it is afterwards divided by lOO, whicb 
is the fame, as if you had divided the principal ift 
ky ioo» and then taken ^ of that quotient • 

SECTION 5th. 

WHEN it is required to find the intereft of any 
fum of money, for any certain number of weeks. 

Rule. Firft find the intereft of the given fum foy 
a year : then fay 

As 52 Weeks (which are the weeks in a year) are 
-to the intereft fo found ; fo are the weeks given, to the 
intereft required. 

rft What is the intereft of 650/* for a week) at .5 
-^t cent, per annum ? 

Ahfwer 12/. 6^, 

2d What is the intereft of 126/, 12/. for 16 wetkf^ 
at 4t per cent per annum, 

4^fw€r iL 15/, od^i jcl 
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. jd What is tjie amount of 509/. for zo Week8» il 
9:^ per cent per annum ? 

Anfwfff 5©6/. 14/. 7^5; 

S E C T I O N 601. 

TO find the principal , when the amount, time, aiiA 
fate per cent, are given. 

. Rule. As the amottat of 1 hundred pounds, at tht 
xate and time given, 

I» to 100/. . 

Sa is the amount ghen^ 

To the principal required. * * 

I ft What principal being put to Interefl, for ^ 
years, will amount to 515/. 4/. at 4/* per cent per an- 

Bum. . 

Anfwer 460/. 

■" . 

2d What principal being placed out at intcreft, fof 
10 years, at 3 f per cent per annum>vwill amount t« 
739/. 16/. 

Anfwsr 548/. 

3d What principal being put to fnterefl, wil) »• 
mount to 8.76/. 8/. in 8 years, at 5 per cent per an» 
iaum? 

Jnfctber626L ■■ i 

ALL the above quedions you fee are no more tha» 
flmple operations in the Rule of Three ; for having 
found out the intereft of 100/. at the tiftie and rate given,, 
■which (in the rf! example) is 12A I add that intereft to 
its principal, viz. 100/. v^rch gives -me the amount. 
Then by a ftatiaig in the Rule of Three DireA I fay^ 
>i2, which is the priacij^ and ioiture^ of looA. 



it to the principal sddde ; fo ivill the gitrefi tnMnt^ 
(which ig alfo principal swd interelt) be to its princip^U^ 
which being wrought according to the Rule of TJire*^ 
^JDiredt, gives 4^ for the attfitf^r^ 

S E C T 1 O » 7th. 

^)X) ^() the rate pe^ cent, wiwo the asbunti tinet 
4Uid principal are given. 

Rub. Firft from the amoiftrt, f^btrtidl the princi« 
pal^ and the difference wxlf be the inter eft of the faid 
pfincipaU for the gtreo time: then fay 

As the whole principal. 

Is to the iatereft for the whole time; 

So is 100/ to its inter eft for the fame time* 

• 

DIVIDE the intereft fo found, by the time, and 
idle qnotient will be the rate per cent. 

I ft At what rate of intereft per cent, wiU 460/. si* 
Siount to ^ 1 5/. 4/. in 3 years time ? 
Anftuer j\ per cent, 

2d At what rate of Intereft per ceat, will 548/. a^ 
mount to 739/. 16/. in 10 years time \ 
Anfmer ^i percent, 

At what rate of intereft per cent, will .626/« 
^nount to 876/. 8/. in 8 years ? 
Anpwer 5 per ceM^ 

THE reafon of this rde is evideat, and therefore 
»aeeds no further defioitioQ. 

SECTION 8t3i. 

TO find the time, whien principai,amount a&d rate 
Ifcar cent* are ^iTca« £mkm 



Oril^FTEREST.' i^ 

'Kuh. SubtnA the pifnciple from the amoant, ancl 
the difference will be th6 iatereil; for the time i^ 
^ired ; then fay, . . . 

As the intered of the prindpal fbr i yeaf* (H. 
the given rate, '' 

Is to I year ; ' 

So is the whole interefl^ • • t 

To the time required. > 

EX AM PL E S. 

id In what time will 460/. principal, amount td 
515/. 4/. at 4 per cent per annum I 
Anfwer 1 years, 

2d In what time will 548/. amount to 739/. i6/« it 
34 per cent per anniim ? 

Anfwer 10 years, .. ; 

3d In what time will 626I, amount to.876/. 8/^ at 
jA per<:ent per annuni^? 
Anfwer 8 years. 

Note, The examples in the 3 laft feaionSft proro^ 
Mch other* 

S E C T I O N 9th. 

: TO find the interefl of any fum for any number of 
4ays, 

Rule. State, and work yoitr queftion as diredked i% 
l^e Rule of Five. 

EXAMPLES. 

\ WHAT is the.intereft of 126/, for 75 days, at ^ 
fer cent per annum ? 

£ ^^^ £Jnt £ days 
•Ute4dm If lo^ : J65 : 4 :; 1^ : 75 

whicfi 
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fUrhich being wrought according to the, rale, in<ale 
|fi, in the Rule of Five« u^ give the aniwerco the 
queftion. ,.^ 

i\^^. When the rate is 5 per cent, aod the iuni 
lirhofe ihtereft isrequired^ conCfts entirely of Integers; 

THEN multiply the number of pounds b^ tie faid 

smte per cent, and divide* the produ^ by tbb, afid the 

quotient will be the anfwer in (hillings ; which being agaio 

divided by 20, will give you pounds, ^s for inftance^ 

if .the intereft of 246/, for jo clays wetfe required, at 5 

£er cent ; It would jufl be this queftion in the Rule of' 

Three; 

dayf £ dayt 

If 365 : 240 : : 70 

. ■ » 

'^. I thought in all queftions in the Ru^e of T^res^ 

after you had |multiplied your 2d and ^d tcfrms togC" . 

ther, aild divided by the rft, that the quotient would . 

always be of the fame name with the middle terra ; ' 

how then does it happen that the. quotient ihodd b^ 

inlHogs here ? ^ 

M. Becaufe in all queftions when the r^RC i»^ ^ ft* 
€ent per annum, the intereft of the fum (whatever it is) 
for a year, or 31^5 days, will be juft fo many (billingss 
to iA the foregoing ^nenion, tlie intereft of ^46/^ "'fbr « 
year at 5/. per cedt, will joft be 240 (hillings^ and cOfHi* 
ibquei^tly the anfwer muft be ihillibgs. r 

* 

BUT as the intereft for days is more conveniently 
performed by Decimals, I (hall forbear giving^ any 
4iore ^xamp 1^ itt this j^laei. 



■% 



flf Gl^MPOVKD iNTWtllT* *5$^ 



Of C,o.MPOtv»jR Interest. 

s 

COMPOUND Intereft is that which arifes from' 
i^y priodpal and hs'intereft t«gether> as the 
intereft Aill becomes due; aad is caUed intett^ uf$tlt. 
$Mt$refi* 

'5/1 thou^ the Laws bf England had not allowiedH 
of Compound Intereft, nor any premiam above 5 pof; 
cent, tb be taken £br t^c loaa of money. 

M. On money lent upon bond, &c, "The hw neW * 
ther allows Compound Inter eft ^ nor any rate above ^ 
per cent to be taken.^ which Law, I iuppofe, is found- 
ed on the following reafons, viz. That a perfon (ei* 
ther through negkdt, or being ignoriaat of the maapefi -- 
in which it fo fpeedUy accumu^tes, to a larg^ i]H») 
might be ruined before he is«aware oi^it : and there* . 
fore (hould the lender fnfFer die Intereft to reft: in thf 
borrower's hands, for any number of years whatever | 
he could oblige hrni to pay no more than the yearly 
Intereft of the firft PRINCIPAL, or fum lent hiro.: 
Yet as thic lender may ddf^and his intereft yearly ; he 
may therefore lend it back to the fame perfon up- 
on frefh fecuri^y-, which is in fa<ft Compound Intereft ^ 
only in this cai^, the law prefumes that the borro\V^ 
cannot be ignorant of the conditions, for which he has 
granted a fre(h inftrument. As therefore in this cafe 
it becomes lawful, fo conieqqently in purchaiing annu- 
ities, peniions, or leafes in. reverfion ; the buyer is al- 
lowed compound intereft for ready money ; and there* 
fore vecyinecefTary to.be undef;itood. But as this is al- 
io jjerfbr/pfd (not only) much fhorter^ but more exaft- 
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ly by decimals^ I (hall therefore give you but & feW 
examples in this place. 

When therefdre it ift required to £nd the compound 
intcrcft of any fum for any term of years. 

Firft, find the amount 6f the given^ fum by fim- 
pffe intereft, for the ift year, which will be the princi- 
pal for the 2d year ; then find the amount of that prin* 
cipal for the 2d year,' and that is the principle for the 
34 year ;. and fo on for any number of years given. 

2d. Subtract the principal »given from, the lafl a- 
aiQuntf and tbe remainder is the compound interefl re* 
quired. 

EXAMPLES 

4ft What will 720 pounds amount to, in 4 years at 5.pdr 
' tcent per annum, compound intereA ? 

720 7^0 

Interefl m .. or, pfinapat 

/•r I year^ 36,o# amount 756 for 2d year^ 



20 

l690« 



756 

1^fWlcipal 793 - 16 for the 3d year. 
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Principal 793 - 16 for the 3d year^ 

5 


• 


39.69 - • 
20 




13,80 
12 


• 
• 

Principal for 

the 4th year. 

• 


9,60 

' ■♦ , 

2,40 

/ / £ s ^ 

793 • 16 833 : 9:9* 
^ 39 5 13-94 41 ««3 5 5i 

2 -. , — 


5 833: 9 -.94 if875 : 3- 3i> 

5 




41,67 2 8 : Hi 
20 


m 


13.4? 

13 


■ 


S.87 

4 



3>50 

2d. What IS the compound intereft of 400/. 10/. at 
3f per cent per annum ? 

Jnfiver 43/. lox, 8^| 

3d. What is the amount of 600/. forborne 4 years, a( 
3 per cent per annum ? 



4th. Whsik 19 ittt tmoimt of ij2^/« i^. forborne for 
9 years, at 6 per cent per annum compound intereft? 
Jn/iver 863/. 8^. lod^ 

5th What will 480A amoant to in 6 jears» at § per 
cent per annuni compotrnd intereft ? 
Anfwer 643/. 4/. io/{ 

i ^?iC— !(f-W O 

C H j( p. VII. 

t 

»■ • - • -^ 

Ofc Rebate or Discount. 

RBB^AT^ or Difcouiit^'is, when a certajn ftm c^ 
fXK)ney, due at any time to come, is fati^sfibd bj 
paying fo much prefent money, as boing put out to in- 
tereit, would amount to thegiren-fumim the fame time. 
To find therefore the diftbunt of any fum, according 
to the time it would have become due, this is the 

» 
Rule, ift Find the intereft ftr 100/. at the rate 

fier cent and for the time given. 

2d Add the intereft fo found to the 100/. and fay, 

3d As that fum (wliich is priiScipar ^nd intereft to- 
gatlier) Is to the intereft alone. 

So' 16 ihd given fum, to the rebate (or its intereft ) 

4th Subtradl the rebate from the whole amoimt, and 
the remainder is the prefent worth. Or thus, 

3d As the faid princtpal and intereft, are to ioo/. 
(the prirtcipal alone) 

So is the given fum to its principal (which is 
•"the prefent worth) 4tk 
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4tk Subtract the prefent worth ArwBtkefbttiila^i, 

tnd the remainder is^.the rebate. 

< 

TO prove quefHont in^is rule. Find tke anoa^t. 
of the present paysient^ at the tine. and rate per cent 
^lyen, which will 4»e «^al to the ifl. given iiuKU . 

EXAMPLES. 

ift What is the difcount of 50b/. for 10 inont}ii||^ tt 
5 per cent per annum ? •. ^ 

ift I find the inte /'fkyiiif If 12 : 5 s: 10 
reft of 100 poiwd for^ 5 

the iaid term, in this 5 ■ ■ ■ 

man«er. . . . Q/ j d 12) 50 (4/ 

Then I add the in- C 100 00 48 

thereOioipuodtoiog/^ 4 3 4 !— -" 

*2- 

104 3 4 20 



«) 4« (^ 



• • 



a 



t» Aai 
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And Iftftly I fay 

£ ' ^ £ '^ £ 

At 104 3 4 : 4 3 4 • « 50O 
20 20 20 



2083 83 lOOOO 

12 12 ' 12 



65)000 1000 120000 

1000 



. . . 12 

25I000) i?oooo|ooo ( 4800 
100 



2|o)4o|# 



200 



200 £2% 



»• 



00 



• 5. I do not clearly comprehend the difference be. 
twcen.the Difcount and Intereft of any particular fum, 
for inftance, if I had any perfons note» or accepted 
bill for 100/. payable 12 months after date» and had 
an immediate occaiion for the ca(h, would not the a- 
Satement which I ought to make them for prefent pay- 
\ ment, be cxaftly 5/, 

M No ! for in that cafe you would be a loofer ; 
for you are to confider that had you waited till the 
bill had become due, you would then have had 100/. 
'to receive ; therefore you ought to have fuch a fum in 
prefent money, as (if put out to intereft for the faid 
* time ; at the faid rate per cent,) would have again a. 
Biounted to 100/. which 9$/. would not have done. 
AGAIN confider in the next place ', that if the per- 
il f« 



O /D I S C O U N T. »^i 

fpn whofe acceptance you had, had kept the money io 
his hand till the money became due; he could only 
(at 5 per cent) made 5/. of it, at the end of 12 months; 
>vhereas by your paying him 5/. immediately in hand; 
he could lend that 5/. out, which in 12 months would 
gain him 5 (hillings more ; fo that indead of 5/. he 
would have 5/. 5/. The true difcount therefore which 
you ought to have allowed fhouldliave been 4/. 1 5/. 2^^ 
and fome fractions over. 

BUT had: the bill been for 105/. then 5/. ^ould 
have been exa^ly the difcount; for had he kept the 
money, till the expiration of the 12 months, he would 
then have made 5/. 5/. intereft ; and by you allowing 
him 5/. for prefent payment ; that 5/, being put out 
at intereft> would likewife amount to 5/. ^x. which 
you fee. is right 9 with refpe^ to him. Let us next 
examine if it be right with refpeft to yourfelf: and 
ijl then, confiderthat if you had waited till the bill had 
become due, viz, 12 months, you would then have had 
105/. to receive. Now if you had 100 pounds paid 
immediately, and, put it out to intered at the fame rate 
per cent, viz. 5, it \% plain at the 12 months end, yo4 
would then have alfo 105/. to receive. If therefore 
it is the fame with refpedl to each, it confecjuenttjf 
mud be equal, or juft, between both, 

2d I demand the pre(ent worth of 473/. ,^/. 6S. 
payable 7 months hence, difcount allowed thereon, at 
^i per cent per annum ? 

V 



.V. • 



^62 fi/K.^BA.rji, . 

3d Whaf IS the re^t? for 575/. 11/. ^d. for-f'r 
Tfarfifths, *l '^. per tHjnt ? ,. 

J/ffver 41/. ^. 5#. J ?^ ^cr 

•^ih What l^faA liioncy wtrt T^S^ » dcM of 
115/ lOf. tttie at thee e)^rtriKloSb ^bf 10 mon'tiis, difcotmt 
$Uowed at the rale 'of 6/. |ier tmt fer aaiMtti ? 
/Infwer 81/. 8/. 7//. 

5Jih ,^5iip;^t'>fe 810/. hereto be paid 5 raontlis ^enee» 
ijlowio^ 5 per ceot (lifceiinis* i^stt amft 'be paxd^ia 

kancl? 

Anfuier 800/. 

f 6th A yoopg ;geiitVft>ep hits a legiocy dP 46^. left 
luniby his ttock, dui: the 4th uf NoT^mber, but wailc- 
ing money^ is wiljiq^ to allow 4J per cent difcouciry 

"JTor preTent paymeDt j what mim hje receive* this beiog 

^e yth of Afril? 

7th Soid good's t]?{«m frtflt M % UKfnths, toiflie i-r 
IBoujat of 95/. lor. ivbat is the ^efetit Woikh 'tft 7 
f €r cent f 

8th How much ready money^ for a note of iBI dpe 
^5 mont'S hence, at 5 per cent? 
Anfvier i6l i?/ lod, 

■i 9th What is the jhref^'t 'lvot& ttf 5*20/. dtie % 
poaths hence, at 5 per cent ? 
Anpwsr 50-7/. 6jf . 41/. 4 

igth What is the difoouatt of joo/^ftr 3t)rcarf,iil 
'at 5 per cent per annum> Siinple Intsreft ? 

B, The opcratioo in thefe q^jeftioas are fo yery eafy, 
jand the reafons of it you. have made fo very clear-; 
that I tl^ok you need ^ive x^ Amber *<UmoBftv|kikiii 
•fit. 
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Mf, Yon have been miftaken before, mnd j^rhaps 
«iay be again , Veil vne therefore how you would per* 
form the lad ^^^^flioti. 

S. I would i^d'the diicoant of 300/. for i year, ac- 
cording to tlxe foregoing rule ; and then I would muU 
tiply that difcount by 3, which would give me the diC^ 
count for 3 ^ears. 

M, You'^iere again verify my obfervation, in page 
91 and 92, viz. how eafily a perfon (in attempting tm 
contradl his work) may fall into an error, for want of 
being thoroTighly acquainted with the pHndpies oq 
which the rule is founded^ This method I own has 
fome fhadow of reafon in it, but why it fhould not 
Produce the fame efFedt as the triie method of working 
it, will befl appear by giWng both operations, atlaigie^* 

See bfith Operations y in the next Page. 
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. Wrong wiy, 

£. £ £ £ ' ^ 

As 1C5 15:: 300 14 • 5 : ^i 

.105)1500(14 /42 : 17 s 1 4 wrong aDTwcr* 
105 



450 Right way, 
A^o £ £ £ 
As 115 : 15 :: ^om 

30 15 
20 — 

1500 



105)600(5 300 



4 



li5)45<-^o(3^ 



75 345 
12 



1050 

105)900 ;8 1035 

840 — — — 

— ..15 

. 60 2» 



IP5 240(2 250 

210 

70 

ja 12 



115)840(1 
805 

35 

4 

1X5 
95 
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HERE you fee the Tw Operations produce difertrnt 
tmfwers ; and altho', at firft fight, it may f<?eni (Irange 
why they (hould;.yet upon a more' particular enquiry, 
the reafons will appear evident. Firft then, Let us 
^ view the two different manners in which this queflion 
' is flated ; there we find, according to the RIGHT 
' method, that after having added the Interefl of 100 
'pounds for 3: years, at 5 per cent (which is 15/) to 
. 100/; . the Jum .is 1 1 5/ ; which is the Firfl Term in your 
dating : the 15/, wliich is^ the Intereft itfelf, is the 
Middle Term ; apd the fum whofe'difcount is required, 
^ IS the Lqft. Again, according to the WRONG me- 
thod of Aating it, 100/, with its interefl for one year, 
added to it, (which is lo^/) is the Firft Term ; tjie 
Intereft itfelf, viz. 5/, is the Middle Term ; and the 
i^y7,.the fame as before. , Thc.rcafon then why mul- 
' tiplying the Difcbunt of '300* pound for One year, by 
Tkree^ cannot be. equal to the Difcount of 300 pounds 
for Three years, will appear clear from conHderiBf 
well — . , . . . 

The Firft and Second Terms in each Stating. 

Now here you fee that the ift and 2d terms, by the 
RIGHT WAY, are 1 15 and 15 ; and the WRONG 
WAY, 105 and 5,r But, both pperations being per- 
formed according to the 'Rule of Three Direct, 
' you will perhaps fay, That altho" the Firft and Secdad 
terms in each Jiating differ ; yet they may differ in fucb 
fropoftiont^'one to the' other .» as may produce the fame effe^ m 
This I ^rant : but it being equally true, * That when 

• any TWO terms, in ONE ftating, agree with the 

• fame TWO terms in ANOTHER ftating, the other 
« term, in each, mwft of necefEty be the fame, . to pro- 

• duce-'the fame anfwer. ' But two of the terms, ia 
each of thofe. ftatings, ajre the fame ; and the remain- 

. ing term in each, differ one from the other : come- 
^uently, caanot produce the fame aofwer* 



I 

V 



Seho. Pray.Tiow So yjm ptoveiiny two terms in Ae 

-^me ftatiQg, eijual to tke fame two unns in Ae oiImi ? 

Af^. As they fiiand nwged in the ibtiogs iDde«4» 

^e laft term oFeaeh (only) appe&ts lo be the fmttt; 

^ut in the courfe of the operation, the ttlidHle tttrm^t 

yach are likewife made to agree ; for whether (accord- 
' ing to the wrong method) you multi]>ly your kft terai 
'%y 5, and difide that prodn^ by 105* and then 

Itaiiltiply that quotient, again by 3 ; the dk& it the 

fame, as if you had multiply 'd your laft tertn by i^ it 
. €)Bce, and divided by 105. Hence it is plain,, that the 
middle term is likewiie i^, or made equal td it^l^ the 

operation, whereas the firft term is 105. A$ thenefore 

the two terms which you multiply into eatfapthtr^rt the 
Jaine in both ; and the firft term in each, by whieh ypu 
/divide, differ one from another; the anfwers ^onfequait- 
-ly cannot agree ; for the divifor in the oat ii 105, aa4 

ia the other 115. 
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Chap. VHI. 
4!^ Eq^uatiot^ of Payments^ 

Th€ COMMON WAY. 

T^ tMJ A T I O N of PMyments is, when feveral fimir 
'XLa oTmoney, due at different times, are reduced to 
•ne mea^ fitrte for the payment of the whole, without 
II& to ttebt#t or Hsrcditor i to perform whkb idpis is fih# 



Hfkv Mtltijily tidi ^ynfeift by its time, 7u^&4ividt 
KJm fum of sUl Che pro4cu^by Uie vfhoi.^ d^bt, the q^ 
U^oc i& ihe equated time, 

EXAMPLES. 

ift. A owes B 206A whereof, loo/. is to be paid a| 

^.moAtbs^ and the other loo/. at 12 months, but they 

ligree to reduce them to one paymetit, when muft the 

imofebe paid ? » 

Anfwer 9 months. * 

ad' A owes. B goods to the amount of 400/, ot 
which 100/. was to be paid at 3 months; 100/. at 7 
months ; and the reff at 9 months ; but they agree to 
reduce thenft to i gay meat : when mull the whole bi^ 
p&id > 

Arifwer 7 month u 

3d C owes 1^ looo/. whereof 120/, is to be paid 
fmrnediately, 400/. at 5 months, and the reft at id 
months, but they agree to make i payment of the whole^ 
1 demnfid the equated time? 
Atipiner 6 fuontku 

5th E owes F a certain fum of money, which is to be 
paid at 4 fevcral payments, riz. |., at i month, ^ at ;f 
months, 4 at 3 months, and i at 6 months, but they 
itgrde to make i payment of the whole, I demand whcii 
that time muft be I 

Avfxjjer 3 monthf, 

5th G Ihnds indebted to H a certain fum of mo^ 
ney, which is to be paid \ prefent, 4 at 4 months, and 
the reft at 8 months ; which is the equated tii^ ? 
Anfwer 3 months, 

6th K owes L 120/- which will be due 6 months 
fcence, but.K is willing to pay him 60/. in hand, pro- 
vided he can have the reft forborn a longer time, it is 
agreed on ; the time' of forbearance therefore is re* 
fuired. 

Anfwer 7 months. THE 
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J68 Cy Equation of Pa YMENTt* 

THE reafon of thi» rule is foanded on the following 
principles, namely, That the intereftt of the feveral funifp 
from the time they become duey to the time of the lafi paym 
menty being added together ; Jhall be equal to the Interejt 
•f the nvhole fum^ from the equated timey till tbg faid 
time of the loft payment. 

■^ S, This indeed feems very equitable ; but I can- 
not fee why the operation (according to the given role) 
Jhould produce the efFe^t. 

. M, For this reafon, firft by multiplying each parti- 
•ular payment, by the refpe<5live time it becomes due. 
(fuppofing I of them ^oi. at 3 months) the produd 
yiiW be a fum, which if lent out on intereft for a 
Bionth,- at any certain rate percent per aniium, thein- 
tereft will be equal to the intereilof 50/. for 9 months^ 
at the fame rate per cent ; and fo of all the refl^ 

THE feveral produ<5ls then, of the particular pay- 
ments, multiplied by the rcfpedtive time, at whick 
they become due, being added together ; the propor- 
tion will then be thus. If the total fum of thofe pro^ 
du6ls in i vionthy give a cerffiin intereft ; in ^what time 
ivi/I the ivhole debt gain the^fawe intcreji ^ Now as the 
fum of the feveral payments added together (which is 
the whole debt) muft be lefs than the fum of the pro- 
duct of each payment multiplied by its refpeflive times; 
the dating will therefore always be Tnverfe. Aga'o, 
the middle term being always i year, i month, i week, 
*c. confequently x)\q firfl term which ouqht to be mul- 
tiplied by it, remains the fame ; which being divided 
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fcy the fajl term', gives the equated time. Nothing fur- 
ther, I think, need be faid, to prove the general rule; 
provided you have carefully noted, of what the firfl^ 
and iafl terms ef your ftating are compofed ; vsrhich 
you may eafilydo by reading the laft page over again, 
Sch. But there is ftill one part .of this operatioA 
which feems to contradict the reafon on which, asyo« 
told me, this rule was founded ; which is this, Inflead 
•f finding the inter eft of every particular payment front the" 
time it becomes due, till the time of the lajl payment; Itgivet 
the interefl of each payment from the prefent time, till the 
time it becomes due : which muft differ more or lefs from 
truth, as fuch times of payment are nearer to, or further 
from the mean time, between the prefent time, and the 
time of the laft payment. As for inftance; if the laft 
payment 'were to he at 9 months, and the frjl payment at ' 
the end of 7,. Here I (hould think, thatinftead of mul. 
tiplying fuch payment by 3, that it (hould rather be 
multiplyed by 6, this being the lime between that, on 
which it became due, and the laft payment ; which i» 
the true time which luch fum could bear intereft ; and 
confequently when we multiply it by Three, we muft * 
lofe three months intereft. Again, if the 2d payrueuf 
nvas at 7 months, injiead of multiplying the fum due at 
that time by 7, I think it ought to be multiplied by 2, 
as it could only bear intereft 2 months ; and fo of all 
theother payments. 

M, Your oblervation is very judicious ; but I fliall 
prove to you, that the other way anfwers the fame 
purpofe, and is lofs trouble. For if we were to pro- 
ceed according to your method, and multiply every 
pavment by the diftance of time between that, on whick 
they become due, and tl»€ laft payment j (leaving the 

Q (^»^ 
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fai4 laA^ayn^^nt out, as it conl<S' bf V OQ inter^fi)^ aii4 ^ 
diyide the fum of all tbdr prpdufts by. th^. .whole debt; 
it would give us the tim^.. in « whiiA the. .whole debt. 
would amount taa certain int;erefti which time, being 
fubt^a^ed irpm the tioi^ pf the Jail .payment, would ; 
give the equated trn^e at.wbi9}i thi^ >vhQle debt.oug)!^ 
to pe paid:.; which /upi would alfo for., tha, remaining 
tin^e amount to the fame interefl,. Now if we fupppfe 
the^laft payment to, be, 9 m9Pths« and the equated time^ 
at y^hich t^e, whole pught to be paid, 6 ; The ipteref| 
therefore of the whole fum for g months^ beiqg eq,i^a} .. 
to the intereft of the feveral payments frpm .the.tiqi^e. . 
they become due, to the time, of the laft- paypient^ 
Confequeptly the interefl of the ieveral fums froiq..tK<^ , 
prcfent tipie, to the time on which they become due* . 
muft be equal to the interefl.of the whole fum for 6.. 
mopthsyihe equated time: which was to be proved. 

S, Why then is this called EQjUf.ATipN of Pay- 
WE NTS the common nvfiyP for if you don't mean fomc 
fliorter method of finding the fame, anfwcr, 1 cannot 
lee how a different one can be more equitable. 

. M^ TTicre is flill a more exaft way of performing . 
it, which I hope I fhall likewife be able to prove to 
you : for equity alfo requires, that the prcfent worth 
(which you may find by difcount) of the whole debt^ 
from the equated time, ought to be equal to the. pre« 
fent worth of all the particular payments* frpm the time 
which each of them became dujS}. 

S. This fecrasa ncce/T'ry confequcnce of the other» 
for I cannot conceive that any other time can be affign- 
«d for the payment of the whole without deftroying thofe 

reaTooi 






' '"^WfobisfilhlcKarc'thi fbuttHadon'of tfilsnilc;* and WHicb 
^ Werefo fdlrc^ear/'4iid(?lf (fe;^idint; that r'thlfik it'im- 
' p6fSbU to (ubtlitdte aiiy bther'in their pIiace,'whicH will 
carry equal, much lefs fuperior force with tdein. 

I TleRjtaier is 'dejmdto'fdkfpdrtieuhr^dtice^f 
• thisy dnd tbsfitthwing Page^ ] 

^3K HC 59C 

M. : I (hall only add other reaforis, withbut weakea- 
ing thofe already given : let us therefore again iup- 
pofe, that a perfon had joo/. due to him, to ,be pui4 
to him ^t 3, or any other number of feveraj P^/,"^^^' 
and 'the deblbr'was' willing to agree upon a time, for 
• the pay^ment of the whole ; which we IhiilJ atifb (upppfe 
' (accoidiag to the ruleglTeh) to be 6 Abnths, and for 
which the creditor t'akes the debtors 'note, payable at 
the faid time. The creditor having an^ imme^ate de- 
mand for cafh, applies to a perfon to difcdunt this note 
for him, which he does at a certain rate per cent. No\(r 
if the afore faid 'method of finding the equated time 
were true; this fum 'which he received, beiiig put but 
at a certain fate of intereft, otight to 'anlbunt to the 
fame fum at the expiratibn 6f the lad payment, as^he 
feveral fums would have done, frbm the time that each, 
of them became due, to the time of the f&id lall^piiy- 
ment, at the fame rate of intereft. 

Seho, I can fee no reafbn why- it (hould not. 
Maft. The reafon then is this.. Firft, it is plain^ 
that the fum which he re<;eived for the note], being put 
'out at the fame ratie dfin-ereft, and for theTathe time 
-'at which it was difcounted, would again aMbi|ht to^'j6o/^ 
- principal and intereft together ; "which fum fnd'eed'b^&r- 
ing intereft from that time, to the laft payftieht, Wodld. 
be equal to the amount of the feveral payments tog^thcr^ 
with intereft from the time on whidj they refpeftively^ 
iecjune dae^ t^ the time of the laft payment* But 70a 

J. VP 
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are to confider-that we are only valuing it it fino^pl* 
interefl, and therefore the intereft of the fum which he 
received for the note, ought not to have bten added to 
the principal at the end of the laid 6 months. It is 
therefore evident, that had the neat fum which he re- 
ceived for the note, continued to the time of the laft 
payment (without adding its intereft to it at the end of 
6 months) which according to fimple intereft it 
ihould have done, that it would not have amounted to ^ 
the true lum which it ought to have done ; and confe- 
quently the creditor muft have been a loofer by the e» 
quated time found according to the aforegoing rule. 

Scho, I Ihall be obliged to you then, if you will (heW 
ne the true method of finding the equated time. 

Maft, IThis cannot exadbly be performed without 
.^Decimals, on account of the remainders which may hap- 
pen, however 1 fhall (hew you the method in which it is 
done. Firft, according to the rule oi D if count (in the 
, laft chapter) find out the prefent worth of every par- 
ticular payment^ acordiug to the time it becomes due^ 
by rebating at the rate of intereft agreed on: Then 
£nd in what time the total fum of all thofe prefent 
worths, will amount to the whole debt (according to 
the rule in fe£tion 8th on intereft, page 1 52) at thefame 
rate per cent, and the anfwer fo. found, ftiall be the 
equated time for the payment of the whole. 

S, Will tfie amount of the. whole debt, from the 

. true equated time, to the time of the laft payment ; 

be equal to the amount of the feveral payments from 

the time they become due to the faid laft payment ; 

, the fame as by the commuo way of finding the equated 

time, 1^; 
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Jf. Yes for it could not otherwife have been true. 
S, I (hall only trouble you with one queftion more, 
^ and then I have done; and that is> how the equated time 
is to be found, when neither the whole debt, nor tke . 
particular payments which make up the whole debt, 
are mentioned in the queftion ; which (according to 
the rule) ought to be multiplied by their refpedlivc 
"times 01^ which they become due ? 1 

M, You may fuppofe any fum at pleafure, which 

will divide equally into iuch parts as are named in the 

queftion ; which will anfwer all ftims whatever : for 

•as the parts of anyone fum, are to the whote ; fo 

will the parts of any other fum be, to their whole. 

Note, When a fum of money is due, and the time 
at which all .or any of the (evcal payments are due, 
exceed that of a year ; then the equated time is found 
out, by firft finding the preferit worth ofeach payment, 
by difcoqnting at compound Intereft ; and then finding 
again in what time the total Turns of each preient 
worth, will amount to the whole debt, at the fame 
rate of Compound Intereft. But of this I Ihall 
treat more fully, when I come to fhew the conftrui^ion 
of Decimal Tables, for finding the prefent worth, of 
annuities. 

* • 

Chap. IX. 
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Of B A R T E R. 

ARTER is the exchanging of i commodity for 
aioiher, and teaches merchants fo to proportion 



1^74', <^B^ A RTE R. 

^eir quantities (according to theyalae of the goods)^ 
OS. neither may fuftain f(j|s. . 

AS this rule js alfoa^bran^pf the -Rule of Three,, 
it would be needlefs to repeat the rgle^ijLver again,, l^y 
vrhicH the. operation is performed, and: ther.ef^fe /h^ 
frroceed to giveyou fbmc. — ^ •' 

jE ;x A M fP t E s. 

I ft. HoV much fiigar at jj/. per /f ajull Jbe .g^i^ }• 
Barter, for ^c*wt: of tobacco "at 14^. per lH, 
Jnfnvcr 12C i,qr, 2ilbi lioz. 'jdrt, 

^|d A and B bartered': A.had 5 rw/.of fugar, at 6d, 
neT> lb: which he gave for a quantity ot cinnamon, ;Lt 
'lb/; %d: ^QT ih. I demand ^lowpuch^^pnaqipp: 3 gai^ 
^A* for. his sc^: orfugar?. 
^ yinjhuer 26lbr40Z, 
^dl B gave, to C, 3 >f^^/. of: brandy a,t 6s. %d, per 
gallon; for. 126 y^rds of cloth». h demand' what the 
fioth ftood B in per. yarf f 
* Anfiver 1 0/ . pfryard. 
4th' A hath iinntn doth worth 2/. 6</. peryard^ 
|neady mon^y, but in b"^i ter he wifl have 3/. per.'yard foir 
it. K has bt pad cloth at .0/. per yard; ready money: \ 
demand how much. broad cloth; B otight tl> give A for 
'5pa. yards of his Ijnneni and ar what rate he ought to 
pte hii^ broad CiJoibpefyardi to be. upon an cqus^rfoot- 
ihg^with' A. 

/Ittfw. r 1 2^' yards of hroad' cloth otH^S: per yofdm 

I fliall-.her^ givc^JtOU the operation'of the 1 aft exam; 
jje^in. full; which wiHTirope fufficienily inllruft yb«. 
Sow to perform an^r* ^ueltion in Batter*. 
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^.. If I : 5 : : $oo 3^. |f 12 : i : : ISQ^ 
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12|>4t^ 

Here T firft find ivhat B a\i^hr to value hi» cloth at pet- 
yard ,. in proportion to A's advance upon his Hnnen». 
•Saying if 2j. (>/. advance to g/*; what ought lo/.ad* 
vange to ;, whi^h by tl^e operatioD I (nd to be- 1 2 (hil^ 
-lings. I next lee what A's 500 yardf of honen wiJI^ 
come to at 3/. per yard, which I find to be 1500// 
And laftly I fay. If 12/. bay ^jffir^, hoy many yaids 
will t ^00 fhillings^buy ? which gives i2;;, fo that J' 
conclude B ought to give A 125. yards of his broad; 
jloth at 12/* jjcrys^d^ for 500 yardsof linnen at 3/. peyt 
yard. 
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Of 1- QS Si and G A I N.. 

* 

Y^this^Rule> we* notronlydifcover the whole Gkii» 
on Juniibuguxiiangf cftnainadity Qiaviog^ itc: ^ncoi 

ttojr 
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they cod, and the price they fold for both given) bii* 
alfo at what rate \Ve galin or loofe per cent ; and altbo' 
there is nothing new in it^ befides the title, (as it is 
founded on the fame principals with the Rule of Three ^ 
Interefi, DifcouTits &c.) yei it was neceflary to treat of 
it in a chapter by itfelf, in order that I might under 
©ne head, from thofe three feveral rules, form fome ge* 
Beral onesj for the more particular information of the 
learner, in a point fo r^ry ejfential to all .merchants y tra* 
dersy &c. and which 1 (hall give in the following cafes. 

Cafe ift. When the price is^^iren, what \ yard 
foimdy c*wt, &c. fold for ; to know what you gained, or 
loft upon the whole ; This is the 

Rule. Firftfind {nccordiTigto the Rule cfT^reedire^) 
what the whole number of j^r///. pounds, (ruuf, fee, 
comes to, and alfo what the whole fold for ;. and fub- 
tradling the one from the other, the difference "w'lil be 
ihc ^'hole gain or lofs ,^ 

Cafe 2^. If it be required to find xht gain or loji 
per cent . , . < ' 

Rule. Firft find the whole gain or lofs, according t© 
t"he rule in cafe ift. 

Then fav, as the whole cofl, is to the whole g^n or lofa* 
So is looll to it§ gain or lofs; which'will give'the anfwer. 

Cafe 5d. When the rftte jJer 6cnt is given at which 
a perfon gaic'd when he fold the yd. lb, cwt. &c.Tor a 
certain price ; aod the prime coll of ojQej</, 16. cwt, &c, 
^ required, 

n- ■ 
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1 KiJ^, Firft %^<di the rate per cent to . 100/ ; Then fey^ 
As that fum, is to 100/. 

So is, the price which i yd. lb. nvt, &c. Sold for» 
To the prime coft. 

Caje 4th Wheii the rate per cent is given at which 
t perfon gains, when he fells the^^. ib. cwt, &c. for a 
certain .price .; and it is required to kno'w ; .at ivbat' 
rate per rent he *tuouldgain by felling the yd, ib, cwt^ ^#. 
mt any other certain price fropofed. 

Rule, Add the rate per cent at which he gained (by 
felling it at the firft pricej to 100/: Then fay. 

As t\i€firft price, for which he fold ihejr^. lb, cwt, Jcc< 
Is to the Jaid/um* ' ' ^ 

So is the other price ^.t which it is propofed he fhoaldl 
fell the yd, lb, cwt, &c. 
• ITo a ^th number, Laftly 

From the 4th number fo found, fubtradl 100/; and 
the remainder will be the rate per cent at which he 
would gain, by felling at the price propofed, 

EXAMPLES. 

Under Case ift. 

I. 

ifl:. Bought 872 yards of cloth at 8/. 6d, per yard, 
and fold the fame at 10/. 4^. per yard, what is-'gain*dl 
by the whole ? 

j^n/wer jgl, 18/, Sd, 

2d If I buy deals at 2/. a piece, and fell thenra? 
jain at 2od. what will I lofe by 132 dozen ? *■ 
Answer 2/. 4/* 



EXAMPLES. 

Under Case 2d. 

i^ Bought 19 fodder of lead, each 19 #av/. 2 qn 



\ 



{ 



<'iLt 14/t pcrMtofT \«^Hethtr» do I -gdtfW toCf id!^I fdl 
it at 4^. per /^. and how ifttich Jiffcf beht ? 

the rate of 166/. 13/. ^d perttiiU 

2 A, grocer bought 6cwt, ^qrs, of ^ov«s, at ar. 4/ 
ler /2^. and fold the fame again for 105/. 8/. -Whatdid 
ife gaiir on \he whole; aud at wh^t h«e*per dfenf ? 
'^Atifostf fjL \f. err tbe^wM^oUy^nKi 19/. >4/.:i|Jl 
.{er<{eBt, 

E X A MPXt S. 

-U N D. E R C A S E gd* 

xA' If when I iell my cloth at 5/. pu^yard^'T gain 
1(/. per cent ; I demand what a yard voft* -me st tbat 
jxate ? 

AnJhiHr 4/. *jd\ and fome> what over. 

2d If when I fell ^hkd, of wiDe<^fer.'2o/. i^gam 15A 
..f er cent ; I demand what the hhd. cod me \ 
jinfwcr I yl, 7/. gd^ 

EXAMPLES. 

17 N D»E * C A^S E 4\h, 

iff If when I fell mycloth at f/.fper yard, I gaio 
f/. per cent ; what do 1 gai^ per cent when^I fell it at 
4r. 3</..per yard ? 

Atipijier 35/. fer cenf» 

2 If when I fell deals at 1 5^. a piece» I gain 2L 
per cent ; what do- 1 gaia when I fell thcm>at u. 64/. 
a piece ? 

Afifwer 30/. 16/. per c<!nt\. 

Note, Althoiigh there may be many queflions pro- 
pofed in Lofs and Gain, whiph (io^not immediately fail 
fnder aqy of the foregoii^g. cafes y yet tkefe bei^g well 

ibaderftoo^ 



tlnd^ftoA4r^^ leacnsr .will £i^l.npL great difficulty in 
folwg any queflioa which can be propoTed in this rule. 
Th«t I may therefore be able to, judge how far yoQ.-. 
are mailer of thefe 4 cafes, let me fee if you can work.; 
the, ifl example Id the laft cafe. 

S. That would be giving you But a yery weak pnoa£it 
of my abilities; fince you. have given fo plain a rule for j 
It, that it is next to an impoflibility to err; and there- 
fore I (hall give you a better teilimony of my (kill, by • ■ 
performing the fame queftion by a method much fhortcr^ 
and Jefs complex, which is this ; If y/. gain 8/. per 
cen^; whai; will 6s, ^d. gaiu per cent ? 

M, You were unwilling to give me fo weak a proof 
of your abilities, as to work by the rule ghen ; but yott 
have now given me a very ftrong one, that you are in* 
tirefy ignorant fftbg ntatt^r> However go on )vith the, 
operation. 
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10 Anfmer 10 per cefit. 



Ah ! it does not bring out the fame anfwer I fee, as by 
your rule; and yet i think there is a great deal of r«/. 
Jin in the operation too^ -^* 
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M. Not the lea ft rcafon in it ; for yon are to co«- 
fJder that 5/. was tfte price it nvar fold for ; therefore it 
is not 5/. that is equal to 8 per cent, hut the differen€9 
betvjeenthe prime cofl and 5/. Had you therefore found 
(according to the ift example in cafe gd) what it coft 
per yard, which you will there find to be 4/, 7^^ and 
ioHie fraction over ; I fay had you fubtrafted that from 
the "5/. the difference which is 4^^ , luouldhave been eqUat 
to 8 per cent ; and then again found the difference be- 
tween tht prime cofiy and 6/, 3^. which is i/. 7// -J, thea 
faid if £^d.\ be equal to 8 per cent, what will 1/. 7^4 
be equal to ? that ^ould have come pretty near the 
truth, although not all together, as for want of know- 
ing the ufe of fractions, you loft the remainder. Bat 
the other method (iccording to the rule for working 
queitions in cafe 3d) is ftiil better, as it is done with 

far lefs trouble. 

# 

S, I am perfectly convinced of my error, and alfo 
of the reafon, why this lafi method you have (hewed 
n\t, fiould produce the effe^i I fhall now be obliged to 
you, if you will point out to me, the reafon on which 
this rule is founded, 

M, Firft then, you are to corfider, that the 5/. for 
which the cloth fold per yard, \v^^ privie coji and profit 
foget'er. New although we do not know what the 
i'^/'. nor what the prcft wcie feperatcly ; }^t we are 
told that \\xtproft was equal to 8 per cent; where-'ore 
confidoring c/. as a prij:cipal and interef: added together^ 
and the adding likewife 8/. (which the pr3fit is equal 
to) to 100/. Then the proporticn is ihisi 
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A* V* P^*^cipal and inter^fl^ 

Is to ipS/. (which is Ultewife principal and Intereft, 
So is 6/. 3^. to z fourth f urn, which is zffoprinc^al 
and Interejl» 

* Ti^EN fubtrj^ing loo/. which is the principal^ 
from it, it leaves 35/. which is the rate per centy profit^ 
#^ nuhich nxuis gained by fetfing the cloth at 6/. '^d, per yard. 

Here follow more examples for the Exercifc ' 

of the learner. 

I ft A broker bought goods at 4/., per Ih. and foM 
them again for. 3/. 4^. what did he loofe per cent, it 
that rate ? 

Anfwer 16/. 13/. 4^/^. 

2d Bought 40 quarters of malt at 2^/. per quarter, 
and hafving received damage, I loft 12 per cent by it; 
what did I loofe per bufhel ? 
Anfnxer ^d^ 

If when I fell rice at 1/. 14/. per c^t. I loofe 3 per 
' cent, what do I gain or loofe per cent, when I fell it at 
1/. 16/ per mjt ? 

Jnfvoer il, i/\t.idi 

If I give^ 51/. 15/. 6d. for i cnvt, of cinnamon, at 
what .rate o\ight I to fell :he fame fo as to gain 12/. 
per cent ? 
:; Jnfwer 57/. 19/, ^d. . 

An oilman bought 7 cafks of oil at i ^l, ic/. per cafjf:, 
I demand at what rate per cafk he muft fell the fame, 
fo as to gain 17 per cent in the whole ? 
Anjhuer 21L I2f. lod.-^ 




CHAP, 




ill ^^ELLOWSHI?. 

Chap. XL 
(^Fellowship. 

TH E Rules of plural proportion, are thofe by 
which we relolve queflions that are difcoverable 
ky tndr& Rules of Threes than one; and yet cannot be 
performed by any of the double rules pf Three men- 
tioned before ; of Aefe rules there are divers kinds 
and varieties, according to the nature of the quefHoja 
proposed : for here the terms given are fometimes four, 
iemetimes five, and fometimes more ; and the terms re** 
quired fometimes more than one, &c. 

The rule oiFelhwJhipiSy when t^iaoQX more partners 
trade together with one common fiock^ and when they 
have gain'd or loff, it fhcws how to find each man's 
particular gain or lofs, of which there are two kindu 
Single and compound,. * 

Of Single Fellow s h i p. 

Single FelUnvJ/ygpy is when each partner's fharc of the 
fl^ock, continues for aa equal fpace of time. 

Ru/f, As the fuip of all the (locks. 
Is to the whole gain or lofs : 
So is each man's particular ftock. 
To his refpedive fhare of the gain or lofs. 

Proof, Add all the particular gains or lofTes toge- 
ther, and'the total fum wiU be e^uai to the whole gala 

EXAM^ 
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EXAMPLES. 

if. Three mtfrchadts A, B and C join flocks i^i m 
tertain adveature ; A j)ut put in loo/. B pats in 150/. 
and C pats in 300/. they gain 90/. I demand eadi 
man's particular (hare of the gain ? Peribrm'd ac* 
cording to the general ruiey 

{ y Theofor) £ £ £ 
Thns» A's flock lOo ] A'tihareiay»If 450 : 90 :: xoo 
B's (lock 1^0 > 100 

C's (lock 200 

•— J 450)9600(204 • 

The whole ftock 450 900 

£ £ £ 

jM. For B't fhare^ If 450 : 90 : : 150 

90 

' 45o)i35C5o(3ot 
1350 

• • • *Q 

}d For Cs fhare. If 450 : 90 : : 200 

90 



Froo/ A's gain, 20 | 450) 1800a ( 4^ 

B'sdO 30 I ,800 

Cs d o 40 



W^hole gain 90 



* • • •Qi 



Nafe ifl When the whole (lock, can be divided 
%y the whole, profit or lofs without a remainder, the 
work may be contraded thus. Divide the whole (lock 
by the whole profit; and by the quotient, divide eacfi 
partners particular (lock, and the particular quotient 
wifU be th^ refpe^ive gain, or lols of eaicb laanr 



• » 
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Reafon, For fo often as the whole profit is contained 
in the whole ftock ; juft fo often muft each perfon's 
refpe^ive (hare of the profit, be contained in his parti- 
cular ihare of the flock. 

2d A, B and C agree to go partners for a certain 
time; A puts in 20/. B 30/. and C 40/. they gain 180/. 
I demand each man's (hare of the gain ? 

Note 2d. When the whole gain or. lofs can be divi- 
ded by the whole ftock without a remainder, the worft 
may be coutra<Sted thus, 

Piyide the whole profit or lofs, by the whole ftock ; 
and by the quotient, multiply each^artoer*8 jparticula^ 
ftock, and the particular produ6ls will be the refpe^ve 
gain or io(s of each man. 

Reafon,- For fo often as the whole ftock, is con- 
tained in the whole profit ; juft fo often ^wilL each 
man's particular ftock, be contained in his refpedtive 
profit. 

3d A, B, and C put in money together, A put in 
20/. B and C put in together 70/. they gain 1 80/. of 
of which B took up 60/. what did A and C gain, and 
B and C put in ? 

Anfnaer A gained 40/, and C 80/. B put in 30/. 
and C 40/. 

HERE although we don't know B and C's particu- 
lar fliare of the ftock, yet we are told, they together 
put in 60/. cenfequently that 60/. together with A's 
(lock, (which was 20/) muft make up the whole ftock. 
Having then (according to the general rule) found A '9 
|:ain; we next proceed to find B's ftock, and being 
told that he took up 60/. for his {hare of the profit, we 
•find out his ftock in this manner : as 1 80/. (which is 
the whole profit) is to 60/. the profit of B j fo will 

90/. 
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90/. (which is the whole (lock) be to his particular 
fiiaic of the Ibick Or as A's profit is to \*9 flock; 
lo will n € profit, be to his (lock; which fubtra^tiog 
fio;n 70/, the remainder is C s flock; and lafHy lub- 
tradiiig the gain of . anH B, from the whole gam 5 
the remainder muft be the gain of C. 

I^ote 3d This and the lad queftion prove each 
other. 

4th Three merchants A, B and C freight • a (hip 
from Madeira with wine; in which A had 2^0 tun«^ 
B 1441 and C 192: but meeting with a florm at fta, 
they were obliged to thro*v 48 tuns over board, I de- 
fire to know what part of the lofs each njuft fuftain ? 
AripMjer \ mu<l ioofe~20 tuns, B 12 tuns, and 
C 16 tuns, 

5th A bankrupt's cffeds amount to 2080/. and he ts 
indebted to A 1440/- to B 1920/ and to C 28^0/, 
how much of the effects belonged to each of them ? 
Jnfwer A muft have 480/. B 640/. and C 960/, 

6th A, B, C, and D, buy a (hip which coft them 
^00/. of which A paid *-, B ^, C f. and D J: I de» 
mand the fum whi'h each man paid. 

^«/l(;^r A muf I pay 105/. 4/. lod, J fomewhat over* 
B 78/. 18/ lid, i . do 
C 63/. 3/. la.ld^ . 
And D 57/. 12/. 7^.4 dO. 

IN performing this lafl queftion, T take ^, ^, f , J, 
of 300/. which was the price the (hip coll: whicn le- 
veral parts being added together; I find it amount to 
285/. (for \, J» f » i> are not equal to the whole of 
any thing, as I ihall more fully piovc when I comet o 
treat of Fra^ions ) I thereft.re fay, as tke fiAn ojT all 
thofe parts ^ viz. 285/. // to looA (which is the Turn they 
ought to be)y<? // the fum of each particular part^ to the 
fum it ought to be* 



Of Double FELLOwsHtp* 

IT is callied Double Fellow/hip^, when each Qian's 
ftock, has refpedl to the particular time which it 
continued iti Company: fo that his (hare of the gain^. 
muft not only be proportioned to the f um of money he 
put in ; but like wife to the Ume it continued in 
munpany. 

Rule, Firft multiply each man's particular ftocft.- 
%f the the time which it continued iq company;; 
Then fay, 

As the fum of all thofe produ^s added together^. 

Is to the whole gain or lofs ; 

So is each particular produ£l^ 

To each man's rejpeiiive Jhare of the gain or iojs^. 

EXAMPLES. 

ift A and. B go into partner(hip,. A puts in root 
{br 6 months : and B put in loo/. for 9 months : xhtf 
guined 80/. What is cachjnan's (har« of the gain ? 

Se^ the operation,. 

10a 100 90^ 

Stock, and 7 6 Stock and 9 C torn 

time, of A, 3 time of B. \ "^ ■-■» 

6qo qoq totalfum iios> 

1^5 OQ, : 80. : : 60a 

bo 



lijloo)' 4bo;oo. (32 A'» fliami. 

45: 



4i^'4lkate ofit- 32.' mS* 



fJhte. As there are but 2 partners concerned heK» 
I ijrti found the gain of A ; which being rubtra<Ste4 
from the whole gain, the remainder is the gain of B • 
but if th€re>ha4 been more partners than 2, there n\uft 
)iaye been fo many feve^al ilatings, as there were paru 
9er s mentioned in the queftion. 

THE reafon why we multiply each man's ftock lijr« 
Bis time, I have already (hewed you in the Double 
Rule of Three Inverfe : but to lave you the troubltr 
•f turning back, I (hall again repeat it here, 

FIRST then it is plain, that roo/. multiplied by € 
months, mufl be equal to 600/^ for i month; and 
confequently 100/, multiplied by 9 months, mufl bci 
equal to 900/; for 1 month : their feveral times there^ 
fore being reduced to one and the fame time : theif 
lefpedtive gains muft bear the fame proportion one t*- 
'the other, as 600/. does, to 900/. fo that it is hereby re- 
duced to a qiieflion in Single Feilowihip.. 

A and B in company : A put in the ift of January 
50/. but B could not put any mo ley in till the ii\ o£ 
May ; what mud B then put in to ha.v& an eqpu^ iuAt% 
vitii A at, the years Qn4 ?. 

A» B and C in company^; A put in the ift of Jahuv 
ary, 100/. and the i(t of May 150/. more ; and on the 
j;(t of September takes out :^o/. the remainder (by s io- 
^l the year's end. B pats in the ift of January 2>o/^ 
and on the i(i of June 60/ more ; and on the \\\ pf 
November 100/. more; which continues in till the 
year's end. C puts in the lil of January 300/ and tbe 
Kft of April takes out 2Qo/. and on the ift of Auguft 
^kes out 50/. more; the remainder (fays in^ till th« 
years end;. Wt»( Oiuft MNfib iM^i^ ^ lb& (;r^» whicfe 



Anfiiier A's part 4c/. 14/. ^d. \ and fomewhat Ofcr» 
B's 64/. 12/. ^d. I and fomewhat over, 
C's 27/. I .J 4^- i ^d fomewhat over, 

A, B and C in company, and put in together 3822/^ 
A's money was in 3 months', B's money was in j 
months; and Cs money was ir^ 7 months; they gained 
434/. which was lo di-vided, as the \ of A's gain, 
was equal to \ of B s ^m ; and ^ of B*8 gain was e- 
<|ual to ^ of Ci's gain : whsvt did each merchant gala 
and put in ?. 

A gained 52/. B 78/. G 104/. 

FIRST fuppofe A's gain to be atiy film (^t pleafure^ 
to which you can proportion B's and C s according to 
the tenor. of the que/Hon ; as for inftance 4/. then of 
couHe B s muft be 6/. and C's 8/. which being added 
logiether the total fum is 1 8/. then fay, \ s the total ojF 
thofe feveral funis, are to the fum they ought to be 
(namely the whole gain) fo will each particular fum', 
be to the real part of the profit, which A ought t^ 
liave, B oug' t to have, and C ought to have. 

2d Vuhiply their feveral Hiares of the p?ain, by theic 
|:efpc(5live times, and the proportion wiil be, 

i^s they?<^ of all thofe products. 

Is to the nvholejiock ; 

So will each particular prcdii ^, 

Be to each perfons refpe6liv€ Jhare of the flocks 

Or thus. Divide the whole ftock, by the fum of all 
tlie afore -mentioned prodn(5ts ; and by the quotient, 
niuliiply earh particular produA ; fo 111 all the feveral 
new prodiic'>s thus found, be the refpedive flocks of 
A> B> and C» 
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Chap. XII. 



mm 



Of Exchange. 

To treat of the various rates of Exchange betwde^ 
England, and every other country, to which its 
comnierce is extended, would be unnecefTary kere, as 
there ai^ feveral books wrote intirely on that fubjedk ; 
with decimal tables for the more readily finding what 
tftty particular Turn, in one country, is equal to in anot* 
ther country j at atfy certiin rate of Exchange what- 
ever. 

BUT if the learner does not chufe to depend OQ 

thofe tables, (although they are very accurate) he may 

find the anfwer by Redufiion, or the Rule of Three^ 

which .prefuming him by this time to be thoroughly ac«»» 

'^ quainted with j I (hall fay no more on the fubjedl. 

The End $/ Common Arithmetic. 
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PART 11. 

OF 

FRACTIONS, 

Vulgar & Decimal. 

Together with the Use and Application oI 
thetn, in Calculating Inurefl^ Anmutiesy &#• 

r 

I 

C H A ?• h 

Of .Vulgar Fractions. 

?^ OTATION OP FRACTIONS dcpendt 

^ N J upon this Suppofition, ** That one whole 

U «J ** Thing, whatfoever it be, may -be divi- 

**"^ «« fible into any number of equal parts : ^ 

•—when no fuch aftual DIVI.SI O N can be made r 
liich as one thoufand part of a grainy a farthings 
Itc. for which part, or parts, we have no name, of 
4^XK>auaatioa, A Fraiiiont or brokeo ^maber^ is one 
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•r More part, or parts of an Integer or whole thin^, 
according as it is divided ; and muft confifl of tw« 
parts ; viz a Numerator^ and Denofftinatory which aro 
placed one above the other, and feparated by a line 
thus, \y ^, ^, &c. and are to be exprefs'd in this man* 
aer : One halfy Three fourths^ The eightsy &c. The fi- 
gure below the line is calPd the Denominator y and 
flieweth into how many equal parts one Integer or un|t 
IS to be divided ; and the figure above the line is call-'d 
the Numeratory and fheweth how many of the faidl 
parts are dontain*d in the Fradlion, 

A Vu LG A R Fr A c T I b N IS either Simple or Compound % 
Proper or Improper, 

A Simple Fraflton is that which confifts of one Nw^ 
wteratory and one Denominator y as ,, t^» 47> ^^* 

A Compound Fra^ion is a Fra^on of a Fra^ion, at 
\ of \y or \ of |, &c. 

A proper Fra£iion^ is that whofe Numeratory is left 
than its Denominator : fuch are the fradlions before* 
sientioned, viz. |-, 4^y |^, and the like. 

AN improper Fra^ion, is thai whofe Numerator it 
^ther greater, or at lead equal to iti Denontlnator \ 
and (heweth, that there are i or more integers contain- 
ed in the Fra^ion. If the Numerator and Denomlna* 
ier of a fra<5lion be the fame, then is the fra^ion equal 
to I unit ; but if the Numerator be greater than the 
Denominator ; then fo often as the faid Numerator y it 
contained in its Denominator ; juft ^o many integers 
will be found in the fra(5lion ; and the rcm^iinder (if 
any) being placed over the Divifor, will be a fractional 
part of I of ihefe integers ; 

So * ^ »J 4.J7 are all of them infiproper fra(5liont ; 
At ift two of which bcioj each of them equal to one 



xmU or ipteger; their .A^y/gr^r apd. J)e9i^nwt0^ 
h^ing equal. 

S, Hqw does a -fimple fradlion arife ? 

M. From Divifion, as will appear by the 17th ex- 
ample, page 73, where it is required to divide 427/, 
equally among 4 men : fee the operation page 77, 

"There you'll find after dividing 427 by 4, your i5ft 
quotient is 106, which is that number of pounds to 
each man, and 3 for a remainder : which remainder 

is the Nu77ierator of a ^ imple FraBion, whofe Den^mf* 
nator is the Dh'ifor, which will ftand thus -J, and figm- 

•^es three fourths of 1 unit in the ^wtient : therefore 
each man will have lo^/. and three fuuiths of appundi 
to his fhare : which bting placed after this manner* 

. 106 j^ makes what is called a mixed cumber. 

.Reduction of V^ulgar Fractions. 

S E C T I O N ifl. 

To Reduce a Fra5lun to its loweft Terms. 

Tlule, Divide the Dninnominatorh^ the Nuf7ierafor\ 
and ag;<in the Ditifor' bv the remaindtr* and fo pro- 
ceed in thj.t nrdnncr •, (Hll dividing the laft divifor by 
tliC la(t reniaiytlcr, tili nothing remains ; the lafl divi- 
•fur fo founii, will be the preatefl common nieafure 
which will divide both NuvLrator and Dencpii/iator of 
the given Fradlicn ; afrer whicii, it will be in the low* 
t{\ teinis, to which it is capable of being reduced. 
Kote. if the Lift Dhiihr be one, then was the Fra^iom 
m Its lowcit terms at iiiil. 

EXAMPLES. : 
.^ft. Reduce -1UI4 to its loweft terms. ' 

HERE 
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HERE 5712 being the 17136)22848(1 
laft divifor, I therefore ^7^3^ 

conclude it to be the- -' 

greateft common roeafurey *• 5712(17136(1 

or divifor which will di- '7' 3^ 

Tide the Numerator and f * 

Dettomnator of the given 

FraRion withoyr a remain- 
der ; the quotients of which^ will be the new Numerm* 
tor and Denominator of a Fra^ion, equal to the firft 
Fraction given, and in its lowed terms. As appears 
by the work, 

5712)171 36(3 sew Num. 5 7 12)22848(4 new Dcoonk 
17136 22848 ,j 



Wherefore I have for a new Fra&ion | = \\i\% 

2d. Reduce il%\\ to its lowcft twms^ 

Divifor 17952)22848(^1 

17952 



. 2d Divifor .4896(17952(1 

14688 

3d Divifor .3264(4896(1 

3264 

Lad Div. or Remr. 1 632(3 264(t 

3264 



1^32)22848(14 new Deno. 1652)17952(11 oew^i^«r». 
1632 1632 

.6528 . 1632 

6528 1632 

• • ' • S • ♦ • * Where 



Wherefore I ttiA \1iit 44 U '^b^ lowcft terms W 
tvhich the Fra^im tHH ain be leduced. 

3d. Redncfe iijli to its IcxwA tewiwi a*h^/^ 

4th. feeddcc 4§| to its lowrfft Sifirii. .^, 1. 
5th. Reduce ||^ to its loweft ternds. Jnfr* {# 
6th. Reduce t|| to its loweft teriti». *Mfi\'^* 



i, \i \hkrk fid btlxer wiy \>f ^d^lchig Frii)&i6fif M 
diHr I^Wd(t tentft ? 

/k/. When the fradlions given to be redxfH*tt; dMfiS 
of 1^ Igif-lfs : It iiiii]^ b^ done ^ 4i^iS]g the iVb^MI^^ 
rator and Deno^^iMiibr, by any one number V^ich yo« 
can efpy that will divide them both equally, Whether 
it be the greateft common Divifor or not : and thea 
tisSn, divide thtir lefpc^^ x^tnt^tietftfe \if fonife miW 
number, and fo on, till you find it will divide no lon- 
ger, and theft it b hi its touted leiiiis : yoti niiy Itkewife 
often abreviate your f rations (when the Nupjeratot 
and Denominator both end with a cypher, 'o\ cyphers} 
by* cutting off an equal number in each. 

S\ Where is the necelliVy df i^dbdng FVk^fidn^ U 
their lowed terms ? 

M. Becaufe they arc fitter Tor ufe j being much ea- 
fler handled than large hlimbeh. 

V 5, There is ftill one thing more which I fhould be 
glad to know : and that is, the reafon t^h Vvfiich the 
general rule IS founded, by which we reduce Fradions 
to their loweft terms ? 

M* To demonftrate that, let us again take a view 
oT t!^fe 2d example in t^i^ fedhbii; a8 u ftands wrougiik 
there, 

THLRE you may bbferve,*^ 
> «i*t the lart feiiiainder is con- C 

^ined in the 3d Divifor j 3264 i times* 

Ab4 




And the 3d pipffoi: b^ng') IBrofightfinvardJ' 
•nly once contained in its [ 

Mto BMdtndy witli tke faid \ ^2^4 3 times 

lafl remaindet o^^c : it fiaj^ ■ ^ ^ 

jtea:$Swlkf c<jgB^i| i^ 

The fum of which two i — -— r- ** ' ^r-gjpr« 
mult therrfbrc be tlie thirci ^ 
Jf hidend otAtQond. Dhifir J 4896 

Then beatufe the faid 2d 1 
Dtvifer (ig^ iKhich it was . 
^und 3 ti^s) is likewife 
(Dpntsuned 3 ij^mes in its own 
Qixldend ( we therefore.!' Bj 3 

iguyftiply thg ^ Divi/or by J 3 J 



! 1 6ja (^%^ 2 I time 



Multiply 3 



l: 



;tAd tbe prodM/H i& - - i 146&S in which 9 timefl 

To which '^ fft add its 
Q«^ remainder which was 
lh& ^ Dixiifog «. - - \ ^d^ in which 3 d ^ 

"Wie feive 1^ I ft D/V^^r,*! -myr 
or Numerator Q(ib^(rsi6tion 5 ^7952 inwhioh 11 

So that \v« fiad 1632 to 7 . — - 

be contained IP. 179^3 --> * ^^« Jfrd* 

To which if we add its ^ 
own remainder, which was ^ 
the 2d Sivf/br - - - J 4896 in which 3 

The fmn will be the De- 7 — ^— - — •■ 

vomlnator .... 3 22 ^48 in which 14 d^ 

Wherefore it is reduced 7 ■■ — 

S E C T I O N 2d. 

TOVedttce frafHons which have different denoml- 
Aators, to oliier fraAions of the fanoe yalue, which (hall 
have a common Denominator^ that is, each Numerattt 
the iame Denominator, • 

/?«/4L Multiply each N'umepatori into all the D^- 
nominators but its own^ for a new Numar^r; and all' 
^ DmofnimtQrt tosether bf ^ coaumxik Denominator, 



«^S R E D U C T 1 ON. 

EXAMPLES. ;^ 

, ift Reduce | an4 4 to a Cotnmon DnnrnhuUr, 
Anfwer \% and ||=s|: and | 



ad Reduce |. and \\ fo a Common Demfrnnat^f. 

Anfwir ill =J and ^ =i|=f 
3d jReduce 4, f^, W and -i-f to a Common Dem. 

6 S n 

12 9 S 

Tbe operatioa 72 7^ ^^ 

14 14 12 

28g 2^8 iof6 

72 7» 17 

1008 739^ 

I 7 105& 




«iW 



7056 3d I795# 

X008 » 



itziiwNum. 2713^ ^d 17x36 

15 17 

14 14 

60 68 

15 17 

210 238 

12 12 

, ♦ s 

2520 2856 

8 8 



4th 201^0 Com. Denom, 22848 
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Note. Thofc examples and the 3 firft ia the laft 
ibiftioQ pioMe ^oadi othctTr 

5. I (hotfld be^Kged te joa, sf ^0« 4Voidd explaifli 
to me- the reafon whf thk operation fl^ould produce 
A^w Fradtpns, ^^oal tothe-firlt J*>aAioii ^ifen* 

4^. I Jijav^ ailre^d^ proved to ;|rQU» that multiplyii^j 
or dividif)^ Acy 2 i^umt^ers by i ;in.d th^ fame fum^ 
that tbe produ<^ ^ fjaotientf fo produced, ihal] have 
t(ie iiMne reaO>n or projiortion oi^e to the other^ as the 
^ two wunbers had befone they were fb n^ultipUed or 
4ividqi« By the aforegoing operation then, you may 
C^erve, (h^^^exy NunurftUvr vxA, Demmlnatw of ttic 
fia^tiops given to be Xfidu^ed to a commoa D^nomincfr 
tor, is multipli^ ca^ of x^\efa by the fame numbers, 

IS* I» th^re 09 fiiortQr way .9f fimUng a d^/md^a 
Denominator^ 

M. Sometimes it will ha|p«n> thatl^y affigniog fovtf^ 
one of the Denomu^tors oi theFra^ions given to be re- 
duced for a common Denominator ; you may ilnd a new^ 
Pfutneratpr to each of the other Pradtione, which ihatj( 
tave t)^e f^me proportion to the aifigned Dfnemfnafor,. 
as the Nvfi^ators of the givea F(adion9> had to theif 
refpe^live Deno$mnators ; {Kit the inconvenience whlcb 
would arife from pra^fing this method, I fhall Ihew 
in the next fe(ftion, ta which it more prpperly beioogv 

£^. Pray what is the ufipof r^Qin^ ("isiiflfOM to 
4 cowraon lhp<mmffirf 

Maft, Becaufe when the leveral Fradiour of d« 
fame Integer ka^e e^ctal Demmiineiors ; tb^n ar^ die 
parts of fuch Fractions which are eJ^wefs^d by the fe* 
^^ral Nm^ati^y all of the fame n^me or depomdiKbtioti ;p 
and therefore may be added together, or fuh«ra<^ed onw 
from the other as the nature of the operation reqmres* 
^s for inftance tf we were to add L and 4 of ^ pottn^ 

*4 v^ -ii 
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the fame thing, ^ half crowns : for if we divide a pound 
into 8 equal parts, each part will be exa^ly half a 
crown : confeqaently two .of tbofe parts mult be two 
half crowns : and for the fame reafop the other , 
Fraction mufl be 3 half crowns : whereas had they had 
Afferent Denominators, viz. ^ and |. they could not 
have been added, nor fubtradted : for the -J would (as 
I fhewed jufl now) been 3 half crowns, and the -^ would 
have been two pieces of 4/. each : for a pound divided 
into 5 equal parts is 4/ each, and cpniequently 2 of 
thofe parts, are 2 pieces of t^s each : fo chat being of 
different denominations (as obferv'd before) they nei- 
£her could be added nor fubtra<^ed. Here follows 
£omc more examples to exi r<. ifc th t learner, 

ift. Reduce 4 7 | and ^% to a comn en Denonu 

Anivitfir '890 3600 2740 4536 

/tnjwer ^-^^^ T^^s toTS". toa-c^ 

6th. Reduce .(| _| .-| & ^J to a common Deno. 

Jrtiiifv 54720 a5*cd 36480 59850 
Jjrtjwtr ^a-^-e-jf "ST400 ^i*o^ «T*So 

yth. Reduce i|- -Jf 4| & J J to a common Dem. 

jfti/ht/'r ^ S i 500 I4J12QO 900000 ii04so« 
■"'y**'^' l^i'btcTS i42^'b"'5<B I4»^^^r T?Tc7y-o# 

8th. Reduce'll f -r| & 4| to a common Diao. 

J„ /ff/,^ V. 864.0 f0080'8640 9^16 
Jiajwar xTJie^ Vi-Sal^ IVlz^ Ti^z* 

SECTION 3d. 

TO reduce a Fra<ftion from one deBomination to 
another of the fame value, having the Defiominator of 
liie required Fradtion given. 

Ruic, ^ 8 the Denominator of the given Fradion, 
Is to' its Nuvierator ; 

So is rhe Z/^;7i?>7?/»^/croftheFra<5ioD req^uired; 
To its Numerator, ■ 

EXAMPLES. 

ift. Rectiee -Jto^F'aftion of thefanaeyaluc, whole 
jiJihmmuuiQr ikaii be 6. ' Anp:t,r |, 2dj» 
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ad. Reduce^ to a Fra<Stion of equal value, whofc D#- 
ftPTMfsator {hsili bt 15. Anjhver 1 1 f . 

' HERE according to the rule, T5" 
I fa^y , deno num deno 

If 4 : 3 ; : 8 

3 




%hich by the Rule of Three Direa, I find to he 6, i«- 
ftead of 3 for a Numerator y which will have 8, for its 
Denominator : To that if we confider 8, (the affigned 
Denojninator here) as the Denominator of i of the given 
Fradions in the ift example, in the lad fedion; and 
the Frndlion here propofed to be reduced, viz. ^, to be 
the other Fraftion ; it will appear from the above opc- 
lation, that by this method the afore-raentioned Frac- 
tions may be reduced to! a common Denominator ^ and 
in lower terms than by the general rule ; for by tho 
above method we have ^ and 4, whereas by the com- 
mon way of reducing them,' we have -J} and \%, 

LET us now try if' the two fradHons in the 2d ex- 
ample in the lafi fedlion can be leduced to a common 
Denominator by the forgoing method, by working the 
sd example in this fedtion, which is exa<5Uy iimilar 
-Up it. 

deno num den» 
If 9 : 7 : t 15 



) 105 ( 

ipi ■ ■ ' ■ 

. ^TTS proves the inconvenience of finding a comn^oa 
Jl^omiiioic^ by this method; as the new Numerutorg 



i^ 



«»• REDXTCTIOlf 

fiittjlbi;, «QI aot always «pn£fft 4>f'«fioIe pam fbm 

in this example, ioftead qF ^, We want a oew Fraaioar 
equal to h, whofW J^enominator (hsdi'be 15* The TVa^ 
nferator therefore which bears the feme propefttea ta 
1 5 as 7 does to 9 ; is found by the foregoing opefB^ 
ration to be 1 1|, which forms n new Fradion caikd a 

9)ixt Fradlion, and weukl ftand thus --£ 

20 

JMore Examples fer the Exercife of the Learner^ 

^d Reduce \ to aTradion of the fame value, whofe 
fiinofmMfQr (hall be 23. 

4iii Rcd«ae ^f t^a Fra£2i«ft^tlif iame-v^Iu/ew ^Adk 
tkuomiaaton (hail be 4&» 

S E C T I O N 4di. 

TO rcduoe a Fra^ion from one Detmninathn to fr 
Bother of the ftoie value, having the Numerator oixk^ 
^quited Fradon given. 

* Rtde. As the Numerate ef ^ given F^a^a% 
I« to its Detfominatcir : 
So is the NtmieraHTioi tke re^piie^ FrildiM| 
To its Denominator , 

V E X A MP LE S. 

ift B educe 4 to a Fraaion of the fame value, wholf 
J^merator {hall be 3 , 

Anfwer |. 
S«e the Oferatioil; 



THf 



f 
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mum, demm. tmm^ 
If 6 : 8 :: 3 

8 

- . 6) 24 ( 



¥ ♦ • ' •" • • 

- ^ fid Reduce —2 to t fra^ioo of the fame ralteik 

whoie Numerator (hall be 7, 
Anfwer^, 

3d Reduce 20^10 t Fradion oftbe (am^ T4dav 
■ail 

• 

whofe iVawf^r^/^r fliall be 7. 
Anpmer^. 

4th. Reduce Igto a Fraaion of the fame ralae, whofe 
Numerator ^^\\it^. Anpwer 1% 

Note. The quefiions In this fe^ion prove thofe in fee* 
tion 7,d; hut before yon can nvori the id and 7,d. I mufl 
Jhev)you fmuto reduce a mixt Fra^ion to ajmple orjii^ 
gleFraSHom 

SECTION 5th. 

TO reduce a mixt FraSlion to a fingle one* 

Ride, If the Fra<aioiial pan-belong to the Num§» 
rator ; then multiply fuch Numerator, by the Denomir 
nator of the Fradional part taking in its Numerator iot 
anew Numerator ; and likewife multiply the Denomi* 
nator of the Fraftion, by the Denominator of the Frac- 
tional part, for a new Denominator ; and contrariwife 
when the Fra^onal part belongs to the Denominator ; 
always remembering to add the Numerator of the 
.jFraftional part, to the Numerator y or Denominator^ to 
whiphitisanext. 

EXAMPLES, 
ift. Reduce t 1 1> to a fimple Fradioo^ A^fr. Tff = f 



nt KEDUgTIQll 

CtperatioDofitt. ii£ 15 Operation of 2d. 20} H 

S 9 J fj^ 

AT. 105 D.135 a; 161 />i84 

4th. Reduce ^i-to a fingle FraAiom ^it^. 4I7 

.. ^ " 

*■ " ■ ■ .' 

• Note ift. 7i5tf i^ and ad eviomfbA #8wi prove thg 2d 

€nd 31/ example infUHm 4^, 

Note 2d. //r fAf \ft and ad examph ti ^V A , ^e Nome* 
HUM oftk^ Fg^iOifi^ f0fk ¥t9bi t/tii^ Ml «t^^ 

m^henyatt nmltifly tba PeoQ^mitor. 

SECTfON6th. 
TO reduce a tnixt number to ai^ \WSK^^ 

Rule. Mi4tiplj the whple pumber by .the Dfif^it^ 
mafor of the IVa6tion« and to its prodoA add the iV«- 
-m^rat^ry for a new Nmmwafm^'^ whafii Dinmmmi^ 
<iiail be tkit of d»e Fradkui. 

Note I ft. To exfrefi a nvb^ «wrf*r, FraQ^vn-v^ 
fut 1 ^ its DenomioiOor.^ 

EXAMPLE^, 

lA. R«doceio6^tp^a&isQpi^pfipFfaAitiU 
106 1 

— — ' Anfvier 42 7 /f «a/ /# $Bcff&efi 
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fid. Reduce 43^ to an improper Fradlion. Anfr^ i^^ 
3^. Reduce 19 -l-l. to ao improper Fradion. At^r. ^^ 
4th « Reduce 44 {^ to an improper Fradkion. Anfr *\^ 
5yth. Reduce 30 4f to an improper Fradioo./^lfsj/^. *|jt. 
^th. Reduce 45 \%f to an improper Fra^mi. Anfr. »if^ 

Note 2d. ^ir» //$^ tra^tohcu part of any mxi mtm* 
kfr hfuch as you can fee iviil reduce to louver terms (a$, 
in the ^d and (ih examples in this piiion) then take tii 
Trafi'ionfo reduced^ [nfiiad of the firjl Trti^Ttoh given ana 
nuork as before dlre^edy iindjht ^^kfirdfer Fraction fit 
fdhnd, njjiti be e^ual to the other improper Frafiion, ' 5# 
in the %d example aforegoing j-| 'will he reduced t<f i and 
,fi<will ^ tn the \th exampte: 'which hifing'each reduced t§ 
their improper Frailion 'will he^\ aM ^\ equal in valu$ 
iQ *^ and *f f as if.all provltnrhe nextfeOion. 

THE reafon on which dus operation is founded^ ii 
t{iis. 

THE Denominator of the FraAion annexed to the 
wTiote niifnber or numbers, fhewipg how many parts 
one Integer is to be divided . into ; which in the 
ift^A'aM^litn this fe'^tioH'is 4> we tHereforerihuM^f 
the IniCRers by 4, and take in the Numerator of the 
Fraction, and the prododt is then fo many 4th parts; 
ancl the denominator 4 being equal \q i whole Integ^r^ 
we therefore place it below. 

J?. Whit Vs The ufebf itdAfcihg miJtt htirttbii-S^« 
improper fradions? 

M, The ufe of it h, ^at ^^hen a whole nurtifttr^ 
tnd a mixt number ; a whole number add a Fra<5lion ; 
or a Fra^ion and a mixed number, are given to ^e 
multiplied, or divided one by the other ; ♦heoperatioa 
cannot be per&rmed fr^dUonaHy, except they be botk 
fraafobaMy bxjVeft'd; 

SECT- 



ao4 REDUCTION; 



r - "* 



SECTION 7th. 

TO reduce an improper Fraflioo to itg whole, or. 
Qiixt number. 

Rule, Divide the Numerator by the Denefminator ; 
if bething remains, then is the quotient the anfwer in 
Irhole numbers 

IF any thing remains, place fuch remainder after the 
quotient for 2l Numerator \ and the Di/ifor under it 
for a Denominator : which will be a mixt number e« 
^ual to the improper Fradtion given. 

EXAMPLES, 
xft Reduce ^J'' to a whole or mixed nnmber. * 
jinfwer io6 ^» as will appear by the work*. 

4) 427 ( 

106 \ 

td Reduce 'I* to a whole or mixed nunnber% 

Jnfwer ^l^ 

3d Reduce ^|| to a whole or mixed number. 

Anjwer 19 || 
4th Reduce *^-J^ to a wholi or mixt number* 

Anjwer 24 4g|. 
5th Reduce ^\\ to a whole or mixt number. 

Anfwer 30 j^. 

6th Reduce ' ^oo ^q ^ whole or mixt number. 

Anfwer 45 \^. 

7th Reduce 'f^ to a whole or mixt number. 
Anfwsr 27. 

8ih Reduce *§ to a whole or mixt number. 

Aniwer 19 >y=-M. 
9th Reduce ^\ tc a whole or mixt number. 

Anjw:r 30 j=:i|. Nite^ 
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^Note. ^he ift 2d, :d, ^tfv ?th and 6th examples 
in this fe&ion prove thofe in the iajft feftion ; and the .:?d 
mnd «tli in this fe^ion being compared together, and the 
5th and 9th together^ luill prove the ohfervation^ in the li 
note of thelaJije6iion, 

SECTION 8th. 

TO reduce a compound Fradioh, to a (ingle or fira- 
ple one, 

Pvule. Multiply all the Numerators together for % 
new Numerator^ and all the Denominators together for 
a new Deno??iinatnr, 

EXAMPLES. 

ift Reduce ^ of ^ of ^ to a fimple FraAion. "-'' 

bee the work. 

^ 3 

3 • 4 * 



6 



12 



5 8 

yi?w Numer, 30 iVlro; "De^om. 96 

« 

. 4^,r=T-Jr= the compound Fra<^ion given. 
. 2d Reduce 2 ot -, \ oi ^\ 10 a hmple Fiadiion^ 

3d Reduce ! ^ of -JAof |-J to a fimple Fradlon. 

4th Reduce ^-^ of ^f of ^| of \\ to a fimpte 
Fraction Aufwer-,mi. . 

• 5ih Reduce ! of J of -| ot J to a fimpl'. Fradiion. 

T As 



»o6 REDUCTIOW 

AS I have {hewed in the beginning of this chapter 
what a cokn^dund Fradtion lis, and bom^jt axjiftsf.I 
think it needlefs to repieat it.a^ain.mtbis place; 

'S\ Still' I cannot conceive /why thia operatiop* 
ftoddproduce a Gmple<FFa^i9li» (qua) ta the coyaipcAS^ 
One given. .. » \ 

M, I fhall endeavour to make this plain unto yoii» 
hy die followiDg example. - jSiMfpofe. it were^xeq^ofted 
to reduce 4 of ' to a fimple Fraifiion ; then by.ibe 

^ • • •- -111 « •!• /• 'A ' •' 



mud be equal to. 8^.. wherefore j of a. (hilling is equal 

to 8^. .>...' :* 

BUT this is only .the fimple .Fradion of a (hilling, 
whereas the fimple Fradien of a-pbdtod Is required* 
which ftiall be equal to the compound Frad^ion given. 
Granted : but if we multiply tfie Denominator ?of the 
ift >Fra€tion, viz. 3 (which is the groats in i (hilling) 
by ths laft Denominator 20, th(6n it will give us the 
groats in a pound, viz. 60. Nipnv here ohferve tsxllx 
ihat although injieadof^, ive have-bo for a Denominator, 
yet are they^parts of the fame dent ntinationas hefir*^' jiame* 
iy groatj, Confequently -^ of a pound nuhich is 5 groats i 
mufi. be equal to \ of afhilling^ it Mng tilfo two groats, 

'*'Scho. This definition indeed is very plain, where 
the humerator of the laft FraAion happens to be an 
unit ; but f uppofe it had been any other number by 
wtich (according to the given <rule). the Numerator o( 
the other Fiadlion xould have been multiply'd, as for 
iniUnce 3. " 

AU This could in no wife alter the property^; for at 
I have already proved that ^ of a- pound is equal to 
i of a fliilling, each being equal to eight pence ; the 

'Num§rat0f 
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Xtuffierator then of thelaft FrkiaSoo bfeing^.thrcfeftfilf 
Iio^iy;ii„cofife5[ae9ji;\y,thjejjuipbef^ of pftrwt^ken/Hf^ft be 

|aft J'^-s^^tDL, w^^a^p^^jS times 4 pence, or 3 iim^ 
d foar pences := 2 (hillings. 

iS, Or if the Denomhtator ^indead of 2o)'Ki<f be^ 
fcch, as would pqt havtdiwaed tJbOj Integer into any 
equal number of kdOwn |i*artliv ^cff as crowns, half 

«h»wn8« ib»inh^i &e» 

J. 
M, What-ever the Dentminator }iad been; tfie pro- 
portion would ftill have been the fame. For inflance 
let us fii^ofS ^ of ^ of a poundi Her^ yon fee, thftt 
the lalt Denominator Siting 13, confequently tlie inte- 
ger, 1 pound, is fuppoied to be divided tato 1^ equal 
^U^cs, af d the ^«^rz^0jc, (b^ws jdiat. 9;offuc^i. parts 
'are contained in the Fraction : Nov^ if.'wcfuly^pjii of 
thofe parts ^ to he equal to 3 of a lejfer denornin^lpn," // //, 
the%plain that nvben ntfe multiply^,'^ bji 13" theproau^ ivi/i 
n m hiinh'e^pfmji^^fahs hittdihed /V i ^, t*2. 3>; 
nuherefore^ of the 'rvhole integer, mufi be^^ual'tb ^ ofons 
9f thofe parts into ^which the tvhole is divided y, namely^ ^^, 
9^ T^fr^ 'liar required i therefore multiplying' 2 fy^^ 
gives us :f^^tif^ich isthefraiiionfougiK 

THE ufe of reducing compound Fraifhons to fiitipre 
«nes isf ti\4iti\, aS We c^ neither acftt, fUbtrafl; i3ulti* 
fly or divide, till they are fo.reid^i^eil. 

y E C T I O N 9th. 

TO reduce a Fradibn of one denominatioft to the 
FradioQ of another^ bSit greater, retaininjg.the fame 
Talue. 

"Rule, Reduce the given Fraction to i compoimd 
jfraiftion, by making it a Fraction of the feveral inte- 
gers between it and that deaomiaatioa you would re* 
4tu;eUt9» T» 4i 
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2d Reduce that compouiid Fradtion to a ffogle 
one, by the rule in fedlibta ^th« , i. 

Or which is the fame thihg, mol'tiply at once, tbe 
Denominator of the given Fraction' by th At number of 
parts of the fame denomination of itfclf, which make 
one integer of that denomination you would reduce it 
to , the Nufnerator of which, will be that of the givca 
.FraifUon. 

E 5£ AMP L F S' / . 
ift Reduce of a penn), to the Ffaftion of* 

pound. 



< . ^ A 



An,wer — i — _ ■ 



2 Reduce -J of a farthing to the Fraiflion of a 

(hiliing 

Anfwer -^^. -■ ■ ^ '■ > - '. 

3d Reduce | of an ounce Troy, to th^ Fradtioii 
of a p'^ und. ' ' , . - * 

4th Reduce | of a lb. Avoirdupoifc, to the Frac- 
d:ion .ot" a cwt, 

jinfever ^^^. • 

6th Reduce ^| of a pint of wine, to the Frac- 
tion f f a hhd. , • . . . . 
Anfwer ^•^\^. \, , 

THE work of the ift queftioawill ftand thuSi.firft 

will be f of ,TcOf i .. i .: . . . , ,. ... 

3 5: 

I 

3 
I 



Namer. g 



• ■ 


12 


New Fra<Sion 


I 




60 


• 


r ■ ^ 


» 


20 




- 


DeDom. 


12001 







•r 



i . 



^ . 



fjf Vugar Fr'actioi^ 2d§ 

#^ according to the 2d method' thus 

5 

•*■— ^' • as bdore, 

I 200 120Q 

5. What is the ufe of diis rule ? 

M. Becaufe in the Single Rule of Three, in Frac- 
tions, (as in whole numbers) your lit and 3d terms 
inufl be of the fame denominaiion ; and in the Double 
Rule, your ift and 4th, and 2d and >th. Therefore 
when thefe terms happen to be of different denomina- 
tions, they muft be reduced to Fradions .of the (a ne 
denomination ; and fo muft they likewife be, when 
Fra<5^ions of different denominations are given to faf) 
added together or fubtradied one from the other. 

S E C T I ON 10th 

TO Reduce a Fradlion of one denomination to the 
Fradion of another, but leffer, rstaining the fame 
Talue. 

Rule, Multiply the giVen Numerator^ by the partfr 
of the denominatio! 8 between it and that denominrjti jq 
y^u would reduce it to, for a new Nutmrator, and placf . 
it over the given Denominator. 

EXAMPLES, 

id Reduce ^li^ of » pound to the Fra<5tioa 
of a penny. Jn/wir \, 

2d Reduce ^ of a (hilling to the Fraction ot 
afatthing, Jn/mf i. 

3d Reduce yl of a lb. troy, to the Fra(?l'ion of 
an ouncer Attftmr J* 

.4.th Reduce ^\:^ of a mU %» the Kr action «f 
aj»i Jk^werl 



«!• REDUCTION.. 

m 

5th Reduce ^^^^ of a hhJ, of wine," to tfi« 
Fradtion of a pint. AjWcr \. . 

I (hall herefbew you bow the ift example is wrought, 
bv which you may work'all theitil Firfl then reduce 
it to a compound Fra^ioo thus, xx^^ ot a pound, ii 

«i,of^5oi'*. 

3 

20 

60 

Numeratoi ;2o 
4lnfvrr T^ Jl which being rec*uced to its loweft termt 

>;ote. 77v e'<amples in thiffefi't^n and thofe infM^, 
.5th, prove each otr^r, 

SECTION iitJi. 

TO find the value of any Fraction in the Lnowv 
jorts of an *nte^tr. 

AW. Multiply The ^ ww^r^/^r by the common jaflft 
' rf ;Lc integer, and diviiie by the Denominator^ 

EXAMPLES. 

iff. Reclncf 4 fa pound fterling to its proper quantity 
Anfixier 1 / 

fid Reduce \ of a poard^#r. to its proper quantity. 

\ ■ ^ Jnfiver ly. 4^. . 

3d Reduce i* i»f a (hilling to its proper quantitj, 

jfii. Rtdure J of 4/, to/, to its proper qnantitj. 

AnfhutiT -/. 10/. . 
ipb. P ««^«ce 4 ?-.of a pouod Try tg iu jrojer ^oantlty, 

4^^9^. ill 
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wh. Reduce ^ of a ton nvt. to its proper qoantity. 
Jftfiver ^ Cnvt. 

Jth . Redu ce J of a Jb dmirdupoife to its proper quantiry^ 

Sth. R'-diice'T^of i2r lyr. 12/^. loitsproperquantitf^ 

.inf^v^r \ -ovjt, oqn \^lh, goz. V2d*wfs, 

Jth. R« iiu'^ :;♦: of a mile to it^ proper qaantity, 

•'inj jer ^fur iiiyj^ds, 2 feat 1 in Xf -ij 

10th. fliduce'^g )f a yard to its proper quantity* a 

Anfwer ^feet. >^ in ihc, ^J 

llth. Reduce'^ of an eil to its proper quantity* 
^Jnfvier 1 yard, 

I2th. ReHa T ^^ t/ p.nacre to its proper quantity. 
Anf^jjer t rood^ ^operches* 

13th. Reduce ^ of a uj o^wine to Its proper qmnttty; 
j^nfiier ' hhd /^c^ga/Zs, ' 

14th. Reduce ^^if a barreljof bter to its proper qu mtity, 
* Anf'jjer' ^o gal It. -J. ' 

15th. Reduce :{ of a chaldron of coals to its propot 
quantity. . ' • 

/Inpwer \^hujh.'}g ■ . 

26th. Reduce 4 ^^^ ^ quarter of corn to its piopeT 
quantity. . 

Anfnioer 2 hujh. 1 peck ^ 

1 7th. Reduce ^^ of a day natural to it? proper quantity, 
Anf\xer xihrs,^ 5 min 2 ^fec. T-y . 

18th. Reduce 4 o^ a month to its proper quantity. 
Anfwet 3 Txjrr^, 1 <%, f^hrs li^min. 

19th. What is the proper quantity of ^^ yard of clotb, 
Anfwer iqrs. 2 nails, 

aoth What is the {U'oper quantity of ^ of a hhd. of beer, 
Anjmjer 12 galls. * . ' 

Here foUpwft lU 24 wl 4dl ousagie afoKj^oing 



4)2 lL,EIXtt«Tl©l#r- 



20 


4th 


20 


3)40(13^. 

10 
9 

1 




9<> , 

5»)630C7lo 
• 63 — 


13 




■ 


••-• — 






3)13(4 pence 
12 


• 





IN t}m 2d ejciflrtpiti 1 multipjf the Kumeraffir 3 Bj^ 
20, -and divide by the Denominator 3, which gives mc 
13 ihilliftgs ami 1 aver; which i I again niaWpTy byia^ 
and divide that produd again by thi Deacrftimalo¥^,y/\\nh 
gjves 4^ fe that the value o( ^- oi a peiind (Icrling I 
find to be 13/, j^ -\nd rn the 4^h example I reduce 
tl<i' pounds and niilliogs into iliii(iog^, «|Q(i then work 
as D the 2d example. 

Seho I think (if I remember right) you told rac 

fomewhere or other before: that to find the value of 

a^proper (imple Fra<^:on, wais to divide the lntegeri«" 

to fo nanny p i-ts at.the Denominator conilHed of 5 as for 

inftanccj in the 2d ex^impte which w?s ^ of a pound,- 

the pound divided into 3 equal parts wouW be 6/, 

^ pence each pait. therefore 2 o£ thofe- parts woal4i 

be 1 3/. and 4 pence as «»bove. 
/• 

Mafl, A* yob had not then becn^iliewn ,bow to tofe* 
doce them properly, I could not fa^ well have made? * 
m^'felf under ftood otherwife, aftho* youifee if anfweted 
iBtoliup» f»ff^i bijt ik«»it'CMkl^ oiri^ be done. 



Q/" Vulgar Fractions. lit 

, '. « . - • ••» 

VfhcT) the denominator happen'd to be fuch a number af 
would divide the IhilFings, or ^ence in a pound, with- 
out a remainder; and the quotient been fome known 
part of a pound without any Fradlional part (which 
is not always the cale) but this method of finding the 
▼alue of a Fraction will hold good in all cafes wha^- 
-^ver, and the Fradlfon (if any feirtains) at laft will 
only })e a Fra(5tion of the lowtft name'drdenominatibn 
-into which we can diyjde an Integer ^nd beiides the 
"operation is in efFedt the fame : for whether. we divide 
any of the known parts containd in an Integer, bv the 
^Denomhiatof, and multiply the quotient by the Nume- 
rator (as by the firfl method) or niultipiy the Numeror- 
tor by fuch number of parts, and divide that product by 
the Denomimitory it produces the very Tame anfwcr. 

THE ufe of this rule is, that when you have .per* 
fbrm'd the operation of any queft?on by Fractions 5^ 

^J«Hi then by this »find the value of thfe Fri^oWal pirtctf 
the anfwer; in the known parts of money ^ *wct^hiy 7fit0i» 

Jiure^ 6cc, , : , . i 

,S. E C T I e N i2th. 

TO reduce any gjven^ quaniflty, to ^h? -Fr^ion of 
•any grease/ denominitiori of the lame ki'rid. '. - 

Rule, Redupc the given quantity tothelow^ turnip 
mentioned for *a Nwnerator ; and the; integer »yitQ .the 
fame denomination,, for z t)enqfHinatorf, , . - c , , ^ 

" ' ^ • ■ \ * . * 

Nofe ift. If there be a Fronton in tie given quantity 
fuch as \7s. Ad \^ ^ ^ ^ - . . 

* ift. Reduce your, i j/. 4^ | into fart^iipgs; tiea 
multiply again by 3* and take in ypur 1, ^and the .pro? 

«iks6^ wfirbe io raaiiy'vthir4& or a farthing, , for a Ai*- 
nierator, . ' ' 

'''2d.' Retfu^e theVI^tcger into ti^rds of a farthipg^ 
for a Denominator^ ' " 

EXAM* 



^*«- 



EXAMPLES. 

3S, Reduce 5^;y^totHeFraaioQofa(hillio^ -^^H 
4th. What part of 4/. lOf. is 3A lor. . J^i^. ^ . 
5th. Redude ^oz. to die Fraaiod of a /*; 77<j^. Jnfr^ 
4kh: Redacd iCw/. to the l^raa'ibh of a toil.' A^K £L 
^. Reduce lift: iSJto. 21^/;, | to .the Fradion of 

ftK. What part ^of I ^nwf * ifr 12/^. is t litot, op'.^ 
13/^ cjfoz^ 12 dhuts. ^, Anfwef y§ 

>t^ ftJf^^<^^4/ur{ongSr lanyards, ^feif,im^A^tX>iii^ 
Fra^ion of a mJc. Jtrfujer ^. 



loth. R.edtice ^/ket\ ^in, iW. ij-to ifhe Fnidi(»f <df 
.. a yard. Ar^er ^i. 

Iith. Reduce i yard to the. Fra(5tio» of an ell; -^^35^ p 

.t2th. Reduce troo^i,^ foBt, t6 iih^Fra^tioQ of aa 

acre. Anpwer -^^ 

f^aJ: Ketltfd^ i M^i -J9 galii. oi\kiii to tJie l^adioi 

of a tuo: Anpiver ^iuri, 

r4th\ R:efdirt 31 i^ of Beef ib ffiiJ ft^iafoo of • 

15th, Reduce 13 i'ufi^ers 4 of cbaTs to tfie Frei^ioQ of 
ifclRdtffOti, Ai^lr J^chaldfriit. 

16th. Reduce 2 ^i^^^/x i ^^i, 4 of ^otoi.to tbe Fradioft 
df a< qoartfer, Anf^er \ quatrter. 

fyth. Rerfute 1 2 ilW, 5^ ot/«. 23/^c. ''^tbilie ^ladtioi 
of 4 tfky iktiif 41. Ak/iber^ 

l8th. Reduce 3 tvlr. i; ^<7^, 9 ^fv^ ^6 jk/ai to tkt 
jfbfe, TheexamflcintbitftXon^ ottdtiofi of the lajt 



0/V«l^arr«^jrp^^ 



THIS rule teacheth jron (jWhcn tlw terms of any 
<|iieftion propofdpTare gWn'in any of tSe known partil 
of^an,Ipte|er)Jbow tO:i[e^u<?c fu^fi pal^ts tb tKc Efaa- 
tibn' of tihat Integer ; in order to perform the opdlra* 





^ 
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Addition o/Vvlgar Fractions. 

W7 ^^ *^^ numbers given are fJngle Fr^adion^ 
VV and liave equal dTenominators, 

Ru/e, Add all the Numerators together, for a neif 
Numerator ^ythoi^ JDenomnktdt :Qxdl\ btl>e the coiniho% 

Denominator, 

Note, ^f after the Numerators are added together^ 
the fum fhould he greater, than the l^enominatui, then re^ 
duce fuch tn^proper Fra^hn to its nvhole or mixt numbit^ 
hy the rule ghen in the ytt fe^icn of the lajl chapter. 

EXAMPLES. 



ift Add ^, |, and \ 

together. 

2 

3 
t 

6 Jnfwer | = !• 



2d Add §,^, J, an4 
I together. 

•^ 1 '" ■ 

5 
3 

2 



J 7 Anfwer *|s ty 



SECT. 



ai6 ADD I fro If 



% .. -,--•'■• 



S E C T I O N ift. 1 

WHEN the Fraftions gircn ta be added hare not* 
^d\ Denominat€n. -.: - ^ ;- * 

Rule, Reduce them to one common Denominator, 
\y the rule given in the 2d fedlion of the lafl: chapter, 
and then proceed to add them according to the ift rule 
in this chapter. 

E X A M P L E S. 
ift Add |, ^ ^together • • 

2 . 3 . 6 S 

4 3 4* 4 



8 9 24 32 

8 83 3 



ift iViJ.64 2d AjK.72 3d Nu,^2 €0. De. 96 

64 
72 
72 



208 funi of all the Numerators. 

96 common D^omhator, 

^hich being reduced to its proper terms, will be founi 
^qual to 2 fl or 2 ^. . • X 

S E C T I O N 2d. 

WHEN any of the Fradions given to be added is a 
•omDound Fraction. { 

Ru/e, Such compound fraction or Fra<5tions muft 
fjrfl be reduced to a fimple one, and then piocced ac- 
cording to the rule in the Jalt le(5lion. 



• E X A M P L E. 
ift Add |, |., and -^, of 4 together. 



ift 



(yvoigjii'pftAtfTidNt. ti7 

|ft T redaee ^ of 4 to a iimple Fradtion, which is fj-. 

id I reduce ^, j-, and 4J. to a common Denominator^ 

And laftly, I add all the Numerator/ tog^thtr, andua* 
#er the fam place the coihiiioa Denomnator 

3 2 15 

5 4 1 

56 56 4 



-»— • 



%lkNumi 504 2d iVtfffli. 44^ 3d JVttxv. 189 

56 _ 504 

3 Thus 44S 

i8(» 

168 ^ 

4 Sum pf the Numerators 11 32 



Com. Z)^w. 672 ' Com. Deno, 672 

WHICH beinj; rediiced to its proper terms ig 

• 450 _i I 5 

S E C T I O N 3d. 

WHEN Fr anions of integers of different denomina- 
tions are given to be added together. 

Rule^ Reduce them all to Fradions of one and 
the fam^ioteger, by the rule given in the 9th or loth 
fe(5tion in the lafl chaprcr: if to the Fraction uf a greater 
denomination, by the 9th: but if to that of a lelfer 
denomination, by the loth, and then add them toge- 
ther, as before Hirc6led. 

EXAMPLES. 

ift Add J of a pound fterling, ^ of a flillling and 
ir of a penny together 

TO perform this qneflioD, Ifirft make 4- of a Hiilline, 

U aid 



ii8 ADDITIOK 

and ^ of a penny a compound Fra6Hoo of a potnH^ 
thus. Firft I fay, f of a (hilling, is f of ^, and ^ of 
a penny, is ^ of ^^ of ^i* which compound Fradtiont 
being reduced to fimple ones, by the rule in the 8th 
Se^ion of the laft chapter, I have ^^and t^z^^*^ 
pound : which together with J of a pound being re- 
duced to a common Denontinatw by the ad fedtion of 
the Idft chapter, we have the 

Npw FriiAinnc S1840 4>soo i34>4-ooo 

I next add themtogether, according to the ift fcc- 
tifm of this.chapter, and find the fum to be i*-5|^ JJ 
which being reduced to its proper value according to 
the rule in the i ith fedlion of the laft chapter, 1 find 
ccjual to i^/. 2d \ |H^« 

Note. I have nor in the above example given ycu thi 

full operation ; hit I have referred you to the rules given in tht 

fsveral feffions ^ by nahich they are performed : but as tht 

2d example is not Jo long and tedious ^ I Jhall give you th$ 

nvork at large, 

2d Add ^ of a pound troy, to \ of an ounce. 
Performed thus. 

Firft I reduce the \ of an ounce to the Fraction of a 
pound, by faying ^ of an ounce is J of ,4 =4t ^^ *^^ 
then placing the ^ of a pound before it thus y 4-}- I re- 
duce iheni to a common Denominator, 

Numerator 96 9 

— ^— i/^^ Com, Denom\ 

144 144 

"Which two Numeraton being added, and their (um 
placed over the common Denominator will fland thus^ 

96 



105 

14^ wMr% 
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t^hich by the nth feaioo in the laft chapter will b^ 
found equal to ^ ounces. 1 5 penny weights. 

S E C T J O N 4th. 

WHEN mixt numbers are givento be added whick 
are of the fame denomination. 

Rule. Firft find the lura of -the Fradlions by the 
ift or 2d rule givei in the ift fedlion in this chapter; 
then add the integer or integers, (if there be any 
found) in the fum of the Fradlion, to the whole num- 
bers, and the Fraction (if any) annex to the total fum 
•f the whole numbers, which will be the anfwer. 

EXAMPLES. 

ift Add 12 1, 15I and 9 ,-5 of a pound ftcr*- 
Kng, together. ,1 

Firft then I reduce |, |, and , J to a common 
Denominator. ' 

5 5 7 ^ 

4.^4 4 



20 24 28 40 

10 10 8 8 



ikNu^ 100^ 2d Ml, 240 ^d Nu, 22^ i. Den: ^20 

320 320 320 

THEN adding all the Numerators together and 
placing below the total fum, the common Denominator^ 
I find the fum of all the fra<5lionsjir t^% of a pound, 
which beinj an improper Fraftion, 1 nnd the value of 
it according to^he rule in the 7th fe6tionofthe lafl 
iha^ter, thiMw 

W a i2o> 
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320)564(1/. M§^U 

I thtxtfoTc add the Trtoger (6 i&atii, t6 flbe ?rfti- 
gers given in the quefHon; and' to iJie total* fiuta atiaiS 

the Jtra^ion> m this jDAaDDer, 

*•■■■■■■■■ 

9 
I 

fceing tallied according to the rule. in the nth fediott 
of the laft chapter, \^ll fce found eqti^l to 15/. yi. fo 
diat the whoie amount of 'th6 tt^xt 4Aad]ibii'4 ftiVcA ta 
|>€ added is 3 7/. ip. ^J. 

More examples for the exercife of tb^lejwnn* 

j^. Add 1 ami } together. Anfwer i ^|, 
ad. Add Y^ and li and ^ together. Anfiiueri.^^ 
3d. Add 19 and 7^ of | together. AnfWer 26 J 
ith. Add i of I and | of i| together. mfwer^W 
-jth. Add J of 95 and f of 14 together. .Anfr, 43 1} 
6th. Add I and 17 ^ together. Anfw^ \%\ 

yth. Add 124 and 3 § and4|together.v*j^.20|| 

8th. Add b I oT ^ f and ^* of ^ and 7 ^ together. 

Anjwer 14 \^\% 

jfth. Add i of^a pound to | ojf ^ jltfilling. 

Anfwer i8j. 3^. ' . I 

^oth. Add I of a penny tp ^ of a.pQu#>4« 

Anfwer 2S, 3^. i^r. |. 

Ilth. Add t of a pound 7r<?y to ^1 o#a* ««. . 
Anfwer toz. ndwi, i6|r. 
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tath. Add I of a tun to ^1 of a Cwt. 

Anjwer 12 Qwt, iqr, bib. iioz. 1 2 dn. -^^r 
13th. Add I of a mile to ^i o( a furlong* 

Anfwer b furlongs^ 28 ))(?&x. 
14th. Add I ot a yard to \ of a foot, 

Anfwer ijeet^ 2 wrA^i. 
15th* Add ^ of a day to \ of ^n hour. 

Anfwer h hrSy „o min. 
1 6th. Add f ofa chaldron to | of a bulheL 

Ahjwer \ 6 bujhels. 3 />^^^f , J 
17th. Add 5 of a weel^f J of a day, and \ of aa 
hour together, Anfwer 7 days^ i/^hours^^ 

i8th* Add f of a yard, .* of a foot, and | of a 
mile together* ' Ar^fwer i^/^oyds. ift. c^in. 

C if A P. IIL 
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SuBTRACtidN of Vulgar Fractions^ 



A 



Sthe fame rules which haVe already been laid 
down in the iflj 2d, 3d ^nd 4th re<5lions of thd 
laft chaptey-, for preparing Fradfions for Addition^ ard 
to be obferved in Suhtra^on ; further inftruiElions ort 
that head are Utidece/Tai'y : - when, therefore they art 
Jrc^Hy prepared, this is the rule, 

Rule, Subtrad the leiTer Numtraior froiii the gf^tit* 
fet-, and the rettiaiflder phced over the ' ^n^mmi^fi 
^\\i be the aaiwei re4uired4 "** 



n 



•*v 



If the Fradtipns j^vcn to 1^ iubtr^d are n^tt 
imnibers, and the Fra^ion ol themjxt oomber to he fub- 
tra<5led, be greater than tl?e i>a6):i<^p of that is to he 
fubtradied from (which you wiU eafily p^rc^hc when 
they are i educed to a common penomtHatorJy 

THEN you muft borrow an Integer frona t^e whole 
number, or numbers, to which the uppernioft Fraftton 
is annext (which will always conflft of the fame num- 
ber of parts as are exprefled by your ednmon Denomi* 
nator) and fubtrading the Numerator of yo«f lower* 
iBoft Fraftion, from the Integer bori o wed, , o# from 
the common Denominator which is the ikroe thing, add 
the remainder, to the Numerator o{ the uppernaoft Frac- 
tion, and place it below the line with the comnion Df 
nominator under it ; then carry i for that you borrow- 
ed, to the next fi^mre in the lower line, and proceed 
as in iubtradlion of whole numbers* and you H ha?e 
the aniwer required. 

Note. Thif rule ir fa plain ^ tf'oll notjhenv the ope* 
ration^ as they niay_ be proved byJddiiuoK 

E X i M P L E S. 
'I ft From 14 talCe I 



Jnjwer 3-||. 
ad Viovci ,11 takef 

Jnfwer ^%l. 



3d Froro 4^^ take f 

Anfwer 47 |. , 

4th From 24 l/.take 



5th From \ of 76 take 
I of / I • 

Arif'wer^.,\ 
(th l*ioiD ;| takp^o? 

* of 3 ^ 

Anfwer ^^l\. 
, 7 th Fiom 34 I take ^J 

Anfwer 7,i\^^\l. 
<"irh From I4^J take \ 
of 19. 

Anjwer i^^T. 

Note 2d . In order to find the aHfiwertti tS^/WknvNjf 
fuejiions^ the retmzinderr mitji re reuueed to the knonxmpmtt 
0an ititeger bj th$ llXh Juiimik^iic {t\ft ^ha^t^r^ 



ly^ 



A:iijwer'6\\. 
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jtfi "from \ of a pound take i of a fliilling» 
Anfiuer 9/ 3/. 

loth FrcMB •( of a flitUlog take j of a penny* 
Iith From f of an oz^ take J of a ^hst* 

I2th Frorp -J- of an ^a;/. take ^\ of a pound; 

4njkver \ qr, 2 jib. 6oz. iodr,^^. 

1 3th from ^ of a l^agae take ^J of a mil«« 
Anfwer im. 2 fur, 1 ^ poles, 

1 4th From f eli t«ike r J of a fr. 
.^nfiyer i yd. o qr. ina, ^ 

15th FfoBd yI of a /f/6^ of beer take i gafToii* 
Anfwer \ 1 gdll. \ 

1 6th Fro. 1 4 *^^ ii chaltlron take -f of a hufhd. 
/4nfver 1 7 ^/{/5^. 1 />^ri -|. 

17th From 7 weeks take 9 days ,4. 

Anfoer ^ iveekj, 4 ^it^y/, 7 i^^r/, 12 «r/>, 

{8th > rom 4 days,- 7 hcAirs 4 1^^^ i ^^y» 9 hours, ^ 
Anf'wer 2 dlayj, 22 ^r/. ■'^. 

C H A P, IV. 
MULI fFLl^CAriO'N 

O/* Vulgar Fractions. 

WHEN fraiftions are given to be multiplied • firft 
reduce them (if need be) by the ruies alreadjf 
taught, that is. If comppund F.radHons, to fimpte otees; 
if mixt numbers, to improper Fra«5lion8 ; and if Frac* 
tf^ ol difisr^Mt iAte^«ili w k'lt^^i^ ^i the fame in* 



■ 4*. 
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teger; when they are thus prepared, obferve the fbl^ 
lowing 

RuUi Multiply all the Numerators together for • 
tew Numerator ; and all the Denominators together foi 
a new Denominator, 

S, Mud not they likewife be reduced to a commoa 
Denotninator? 

M. There is no neccffity for it in either Multiple 
mtion or Divtjion of Vulgar Fradlions . 

EXAMPLES. 



7th Multiply 4 of 7 byj 
8th Multiply lot 8 by 

\ of 5^ 
9th Multiply f of 91 

by 71 4. 
fOth Multiply I2| by 



|of7- 



I ft Multiply f by yi. 
2d Multiply I by |.. - 
3d Multiply I of I .by 

4th Multiply 71 \ by 

5th Multiply 4 i by |. 
*th Multiply I by 13 t|. 

1 ith Multiply 2/. dd, by 2/. 6</. and let i/. be the 
integer, Anjnjjcr 6s. ^d. 

1 2th Multiply 2/. 6// by 2/. 6d, and let i/. be tb<f 
Integer* Anfwer %d \i 

15th Multiply. 2/. 6/. 8^. by 2/. 6/. 8^. and let i/< 
. ke the Integet. Anfwer 28/. 8/ io</. 4 f* 

X4th Multiply J of a pound by ^ of.a pound. 
Anfwer \s. ^d. 



r : 



S, I fhould be obliged to yon, if you will (hew tii^ 
fcow the I ft, I Ith, and 12 of the foregoing exampleli 
lire performed* 

. 4^« In th< Mewing oia&D«l'4 

m 



« jnK* ■* i -^ \j^ *^ 
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JSx. rft f X tJ = rS - tI 

fx. 2J. I wherefore 4 X t = *J ^^ a Aillin^; 

"I which being reduced to its whole ar 

' mixt member according to the rule 

in fed^ipD 7th, in.tht* \^ flhapt«r, wiU 

bc: found 6 ^ of a ihilliBg, whith beiag 

2 J ^g^in reduced to its proper value hf 

ilk6 tile in (edion 1 tth, ia tlxe \di ckipter, -will bt 

^ 6/. id. 

.Ex. I ith 2s,€4, is -J^fa pwnd, wherefore \xi r?^ 
ii! a pomid,, which being valued according to the rule 
jn fdftioD I Lthi ;q the laft ehapcer, is found equal to 3^ j^ 

S..Thjt QperatioBs In theaifelres are very 'fimphiy 
)>iu the tSe&s pciichieed by them i carniot comprehend; 
namely (.>^ben two Fra<5kions are niultip^lied rnlto en oh 
5>tlier, ;as i/i the lit ar^i i bth' examples) why the prv- 
^0/6t ihould be lefs than either ot (be FradlioAs g^ven^ 
jpr why the aflfwcrs to the nth and 12th, fhorrld net 
agree, as the fums given to be multiplied wete »ht faiRte 
in .each, viz. 2J. td, by 2/. f'd, 

lil, Irt regard to your ift obfervatjon, It'may indeeil 
jfeem flrange on your ift conception of it ; bui: upon gi 
^ue confider^tigii of the following examples in whole 
^ambers, and obferving how their produSs regularly 
i^lecreate in proportion as you lefFen the multiplier, or 
^ukij^licand, your f^rpri^c will then oeaie. Let m 
|ken multiply 4 by 4. ' 

4? let us now Itflcn the 4 7 let us a|»am Icflcn the it 
43 multiplier one half. 2 3 muliiplicand one half. 2 

»6 8 4 



let us a^ahi Idil^n the 2 7 and again the mul- 
tbufdpiiei: oae half. i 5 tiplicand one half. 



I 

X 



JfEti 



% 
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. HERE you riay obferve * (in the aforegoing exattr 
plesj that the 2d produ(ft is exa<Sl]y f of the ifl, the 3d, 
•I of the -2d, the 4th f of the ;d, and the 5th f of ihe- 
4th. Hence it muft neceflarily follow, that the lafl 
prodttdl being one, if we again lefTen the multiplier i, 
the product muft be half of i, viz. j, and ifwelikewife 
lefTen the multiplicand f then muft; the produdt be |y 
and by again lefTeningthe multiplier f the product will 
be }, dnd laftly the multiplicand being leflened ^^ the 
prod udl will be ,^ ; fo that is plain, multiplying propet 
I ra^Hons, by proper Fradtions, the produft of them de- 
creafes in the fame proportion,as does the |:rodud of inte* 
jcrs when you multiply them by a part of the former mul- 
tiplicand, or multiplier, as will ftill appear more clearly 
by comparing the followiug operations, with the* pre- 
ceding one» in whole numbers, the kft of which was 
I multiplied by 1 r: i, wherefore i xi n>«ft be s= -it 
i X T = i' i X i = 4, J X i = 1^; fo that we here 
find, as was obferved before of the whole numbers, the 
2d produdt is 4. the ift, the 3d f the 2d, the 4th :J 
the'3d, andthe 5th 4 of the 4th. 

THIS clearly accounts for the operation producing 
fiich effedts, in all queftions where both multiplier and 
■luhipKcand are proper Fraftions, as in the firft and 
eleventh example aforegoing ; for in the i ith, a pound 
was given for the Integer, and therefore 2/. 6d, was 
^ of that Integer, which was a proper Fraction of one 
pound : whereas in the 12th example (altho' thefums 
given to be multiplyed were the fame as in the i r th) 
yet the Integer there given was one ftiilling : where- 
*fore 2s, 6d. became an improper Fradlion of that In- 
teger ; to which being reduced as you fee by the ope- 
ration, I then proceed to multiply them according to 
the firft rule given in this chapter,- and the value of 
the product being thus found is 6/. 3^ as you there 
fee. For Integer? multiply 'd by Integers^ will always 
give for the produft a greater number of the fame In- 
tegers ; whereas parts of an Integer, multiply 'd by 

pari» 
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^atrts of the fame Integer ; muft neceiTarily produce a 
imaller pait of that Integer* 

Scho, But fuppofe when a certain fum of Money it 
given to be multiply d by anothei certain fum, we were 
to reduce both to one denominatioD, and then multiply 
the Ihilliogs, pence, or farthings of the one, by thofe 
of the other, and dividing their product by 4, I2)0r 
20, (as in Reduilion afcending) would, not that give 
he anfwer ? . 

Maft, No, as will appear by working the 13th ex* 
ample both ways. 

Right *way» Here 6/, 8</. being ^ of a pound, I 
therefore fet down 2 -}/. which I rediiice to an improper 
FrsdioD, thus, 2 f 



which being reduced to its whole or mixt number Si 
5 ^. = 5/. 8/. io\d. % or I of a farthing whicli i| 
ihe tiue anfwer to the queition. 

Wrong *way 



20 


-8 


'46 

12 




560 pence* 
xby 560 d** 

• 

33600 
2800 


l2')3i3'^o(> 

^(0)26133- 

l^oj, J 


4^ 



THI 



m» M U L T I P L I e A T IX> If 

. THE difference between ihofe two anfwcrs are 
Tery great, that 1 (houM not wonder if there yet re* 
main'd tome doubts with y<iu, which of the two opera- 
tions are right. I (half therefore prove the trytb of 
tbe firll operation by Pradcicey thus. 



by ~ • 


d 

2/. 6s. W, 


4 iJ 

If 


4 

O^ T 

1 


£i 8 


loll 



HKRE I GtI\ multiply the 
a/. 6/. ^d by ?/, as in prac- 
deal Mulriplication, which - 
gives me ^J. i ?/. 4</ : then 
taecaufe 6/. Sd, h y of ^/, , 
1^ thtrefore take the f p;irt of . 
the'produd of 2/. ^/. 8^, multiply 'd by.: .3/, which t| 
15/. 6[d,\ wh ch being ndded tp ^/. 12/. 4^. gi\-t 
the anfwcr ^/ 8/ 10^^.^ which is the fame as by 
the drft method of working. 

■ • 

HAVING now (T hope) fully provV the ifl method 
of working it right, T HiaH now give you fume reafunSi 
why the 2d way muft be wrong. 



> .\ 



FIRST then yon are to confider, that" the pence 10 
$/. 6/ Si/, is niultiply'd by the fame number af pence; 
ivherufore dividing it by 12, |Jid by 20, (or which it 
the fame thing by 240 which are the pence in a poun<^) 
cannot give the fame anfwer : but if you multiply the 
pence in a pound, viz. 2 |0, by 2.,o ; and by that pro. 
du<5l, divide 313600 (which is the produdb of the 
pence in 2/. 6s, SJ. mult*?plv'd by the fame number of 
pence) you wiil thca have the true anfwer, as appeait 
by the work* 



S1^ 
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i!7^|oo)3 1 36100(5/. THIS operation you fee 

a88o gjvcs the anfwcr as the ift 

— . — method oi working did, 

.256 and alfo that by Pradlice. 

20 Note, The method of 

— — working this queilion by 

576)5 I20(S#. Prai^ice, may be very con- 

4^08 veniently apply 'd in meafu- 

• Ting of Joiner's U'ork, 

,512 Plaifterer's work, &c. as I 

12 thall (hew in a chapter by 

itfeif, and is not only as 

576)6144(10^. ftiort, but the operation 

576 much more fimple than 

■ wh^t is commonly called 

.384 crofs Muitiplicatioo. 

4 

^76)i73"6(2far.fU = | 
1152 
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Division of Vvlgar Fractions. 

WHE N the numbers given are both fimple Frac- 
tions, multiply the Numerator of the Dividend 
by xht DenGininatar of the Divifor, theproduft will be 
the Nwnerator q{ the quotient : then multiply the De- 
nominator of the Dividend, by the Numerator of the 
Divifor, and that produd will be the Denowinaior of 

the quotient, 

-X 

Note. 
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Note. If the Frafiiom given be not Jtwple Fraithtift 
they 7?mJ} frfi be reduced to fuck, and then proceed as be- 
fori! directed ^ 

EXAMPLES. 

id Divide ^ by | place it thus || j \% 

2d Div:de|by|d° \\\\% 

3d Divide \ by -rg- Anfwer |? - ||. 

4th' Divide 11 by | placed thus -f | '\ p| = 174. 

5th Divide A by i.d^ '-IIM^I 



140 __ 



=4 



; 84 , ♦ 



6th Divide/; by ,-J d ^ a?| \ 
•7th Divide fS by ^-Jdo _;^|;;1 

Note ifl. The I'jcrk of 7^ ivijton in F rations may feme' 
tijrcs be •vay ifefully co7it varied in the t^wo folivj:ini 
c:f'S» 

Cif<^ ifh When the two Fra(5ticns given, have a 
com. lion Ditio- uiator^ and the Fraction to be dividedj 
ir i^r. aurthan iliaMvhich y( u arc to divide by (asjnthe 
6ih cx.ur.nlc afoiLgoing) where y is 10 be to divided 

by,'. 

Rule. Rejc<5> the T^eTionnnator, and dividing 12 by 31 
you ijive the anfwer as before. See the work, 

3) 12 ( 



4 Jrifjji 



er. 



Cife 2d. When the Fradions giv^ are fach, as ci- 
ther the two Nuuicrctors or Denominators y can be divided 
fcvcrally by Ibnne conimon Divifor without a remaia- 
dtr (as in the ^ih example aforegoing where ^% ww 

to be divided by j^. 

Rule. Take the Quotients inflead of the faid Nu- 
V!cr>.:tors or Denominators , and then rivide accordiog 
to the rule before given. So the Numerator 4 being 

divided 
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divided by 4, I have ,-* for a Divifor, and the otber 
Nu7nerator 16 being alfo divided by 4, I have -yj for a 
Dividend, Then according to the firlt Rule the ope* 
ration will be thus. 

x^lf'*l?ol='l- See Example 7th. 

Note 2d . One particular advantage in 'working the Ru!e 
9/ Three by Fraiiions if, that ive can divide a lejjer Frac^ 
tion by a greater, or even a FraHion by a 'whole nnihher, 
§r numbers : nvhereaj 'in per/onning it by nvhole numbers ; 
nuhen the tivo terms nvhich are to be muWi plied togetler^ 
nvill not give a produfl large enough to contain tie Divifor^ 
•we are obliged to reduce the middle term into a lo^er De- 
nomination in order toincreafe the Dividtnd, 

More examples in Divifion to exercife the 
Learner. 

8rh. Divide 1 1 by 4. T*. J^nfwer \\. 
9tb. Divide | by 4. Anfwer ^\. 
joth. Divide 99 by 106. Anfwer -r|S. 
lUh. Divide | of | by J of 4. Anfwer 2 }. 
12th, Divide J of 21 by 4 of |. A/ fiver 10 j., 
13th. Divide 4 1 by I of 4. Anfwer 2 ^J. 
14th. Divide | of 4 by 4 5. Anfwer \^. 

Qijeftions to exercife Addition^ Subtra6lion^ MuU 
tiplication and D'wifion oi^ \}\.Oh.K Fractions* 

EXAMPLES. 

ift. The difference between two numbers is i ^ 
the lefler number is 2 j^ what is the greater. 
Anfwer 3 |. 

ad. What number is that which if added to I2|' 
will give 48 |. Anfwer 36-5:^ 

3d. 1 l>ere is in 3 bags the iam 0^4204/. vis* 

XT 
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in the ift hag i#5 |7, rnthf ^d r35|/'wU«^« 

in the 3d! bag? Anjwer 59 f?J=r %^. 
ifi\i. Whsrt is I of 250 V^ Afijvser 156 | 
5th. What number is that which being multi- 

ply'd by | the j>rodu<^^ (ftraW be.25 4- ^'*S'*A^\ 

6th. Divide 4^5/. amongft four men, let A, B 
and C have equal (hares audeach y movethan £>. 

Note, L^afithe learner Jhouldnitflakethi£.qudft49Ji( as, 
there are many wjays by m)bick he may <Vi3Qtk it, nvbere the^ 
feveral Jharesfpund^ being added.togetSer^ nuoiJd make. nf. 
the nvhgle/umj he is therefore defired intake mttioe^ thai' 
A, ^.and C muft eachy bis(ve \Jf^'^ Jhare ufore^hamiy. 
JJhall therefore Jhe*w him hvo) it is to be performed^ 

tt)425C28 ^^m\z£6i^i 
30 



I2S 






129 






i 


6 


d 

9 




*^t^tm^' 


4 



A'sfhare 113 6 8 B's 85 o o 

B'sd'^ ir^ d 8* 

C*sdo 113 6 8 

D*sd«> B5 o o 

Proof 4J2S o o 

ii^. I dontutidtrftand the TCiftTTTjf this opetittidii. 

Maft, 1 flail explain it to you : Firft then! coitfider 
tfeat if the whokifcfra w6re d}tid€dtRt0 5'eqi»al parts^; 
that A, B, C, and k>, miiit (hare cqi»Wy-iiV4 of thtrffc 
19(^ts^ ;. ai4 tkA ij^i'^li boii^Jigiuiiidwi^Qd equailar 

amoAga 
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amongft \, B and C, would give each ^ of ^ more, 
"which being reduced to afimple Fiadlon is ^j. of the 
^hoie ; If therefore A, B and C have each ^ oFthe 
"whole more than D, confequently they mut^ have f 
of the whole more amongft them , wherefore I fubtrait 
7-}- from -ror ^j-, and the remainder is i-j, which is to 
be equally divided amonglt . all the four, thus, 
"^.'Tr lyl = rf to which^if we add ,^ is y^ the lhare 
that A, B and C are each to have of the whole ; where- 
fore having placed 425/. for my dividend and ^ for 
my divifor as yo4i fee by the operation, I divide ^25/. 
by 15, which gives the quotient, 28/. 6/. 8^/ which is 
•Yj of the whole. IThen becaufe A, B and C are each 
to have ,^ I therefore multiply thatfumby 4, and the 
produdt is 113/. 6/. 8^. the tefpedlive (hare of A, B 
and C. Now if each of them have ^^ they have a- 
mongft jthem ^f, the remaining part viz, ^\ muft there- 
fore of courfe be the fhare of D ; wherefore multiply- 
ing again 28/. 6/. %d, (viz ,f ) by ^, gives the whole 
fhare of D, namely 85/: fo chat A, B and C have each 
8^/. and -j of 85/. to their (hare, as may be proved 
•bus, 3)S5( 

- £ s 4 

28*.= 28 6 8 
85 o o 
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C H A p. VL 

Of the Single Ruk pj Three 
Direct ^W Inverse, in Vulgar 

Fraflibns. 

As the manner of flating ^and working qtidflions in 
tte £Uile of Three io Fra^^ipos (eitj^er Sn)^!^ 
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or Double) is exa^ly the fa^ne a^ In whole put 
refpedl being had to Multiplication and Divil 
Prafliops, and alfo to the manner oF reducing the 
would therefore be fuperflous to repeat thefe ii 
tions over again, l.fhall therefore content myfe 
giving you a few e^amplesto fhew you in w|tiat 
.qu elHons may hp moir.c cppyepiently performed hj 
•than by iwhole numbers; ,by which you will eafiij 
when to apply thera v^^ith advantage to any 
'.rules already taught. 

If 12 yards of cloth coft 3/. 6s, SH, what wl 

yJt £ ydt 

T£ I 2 • ^ ^ *'* ' ^ 2 

1152 
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^O that T have for the anfwer 8 4^* whic 
walaed will be equal to 8/. 10/. ic^. 

f 

S* I don't underfland this operation. 

M, Firll I reduce all, the terms to impropc 
ticn?^ and .then, fiate. the queflion fis you iee \ 
multiply my 2d and 3d terms together, viz. 12; 
for a Numerator y and 4 by 3 for a Denominator 
]pyes me 'tJ®, which being divided by ** I ha 
iai the anfwer, I then reduce it it to.its whole 
number which gi^^es me B ^-^^ or in,its lov^e 
S -J^/. which Fra^lion being xeducecl to its proJH 
ifi 10^. 10//.; fo tliat I £nd the whole anfwe 

Byt'thjs qaeftion*you may ^aiily perceive th< 
Ift^e of woikiDg fjradionally ; for if you were 
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Ae (amebywliole numbers, ybii raiift have reduced youif 
middle term to pence, and your laft term into quarters, 
and cdnfequently your firft terms into quarters alfo. 
Then after yon have multiplied your 2d and 3d terras 
together, and divided the produdl by the jft term, 
th€ anfwef which Svodld.havd bt'en pence, muft agaia 
have been'Jfividid by 12 and 20, which -would^have 
"been a very ted idtiis operation . 

2d If I- ot a yard of cl th coft | of a pound, 
what will I of a yard coft? 

' 'yin/wer J| of a pound = us, ^d, ^. 

3^d If 6^ >ards of cloth, 2 yards wide^ wJI co- 
ver, a table, how many 'yards will cover rii^'lame 
table when the cloth is half a yard wide* 

'jinfwer ^% = lb' yards. 

4th Iflz men mow 24"t"acres in io| days, ia 
what time will j men mow the lame? 
Anfwer 4/ \ days 

5th If 3 mt?n cSm' mt>w i^- \ acresi^ ift 42 | 
Jays in wh^lf ^iine yvirrr2 khenfrfo the fame? 
• ' ■ ' ' knfw&' i n I0 I days. 

6th If^-^JI 6f a cwt. coft i/. 13J. \i what wilj 
'3 f Vwif coft. ^ 

Anfwer 6 -y^/. = 6/. 75. 3^. | ^\. 

'7th It a fifvk'falt weighing 3 0%. coft f5;. QflT. 
' ilJh^t will a bbwlcoft that weighs 2 \ lb. 
' Jinfwir 1O3 ^;. = 8/. 3f. 9</. 

8th If 1 lend rfiy friend 50/: for7=toonfh3» al- 
lowing'bitn !f weeks*to the inonth, how-much 
oi%ht fte Tetid mc fcJf ywfctks to'r'eqtrite^the fa-- 
Vour i 

' - • ' -Jnfiver 466 p:'tz 466/, i ss. 4J. 
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Denominator 0/ the 3d term, can hcfiverally divided If 
mny one number; and the Numerator of the 3d, and De- 
nominator of the 2d terniy by the fame, or any othernum^ 
her ; your ivork may be greatly contra^ed^ as nuiii appear 
hy the following qucflion, 

Qth if I of a yard of velvet, cdft 7/. 3^/. what 
will 7 I yards coft? Your numbers being re- 
duced and Hated as afore taught, your work will 
ftand thus, yd i yd 

If 3 - i7 .. 30 

HERE you may obferve that the Numerator of the 
laf( term, and the Denominator of the 2d may each of 
them be divided by 5 ; and again the Numerator of 
the 2d term, and the Denominator of the laft, may 
each be divided by 3, and the que(Hon will be coa- 
fradedthus. ydr, £ yds. , • 

Tf J. • »• • • * 

S. You have before fully proved to me, that the 
Numerator and Denominator of any i Fra^ion, being 
mulriplied or divided by i and the fame number, that the 
Dew Fra^ion fo produced will be equal to the id Fra^oa 
given ; how then can the Numerator and Denominator 
of a Fraction divided by 2 different numbers (as they 
are in this cale) produce a Fra^on of equal value with 
the I ft given Frdftion ? 

M. Keither of the new Fraftions fo produced, will 
be equal in the value to the ift given Francos, nor 
will th»y bear the fame proportion one to the other ; 
but when two Fra^Hons are to be multiplied together, 
then in that cafe, the produd of the Numerators of 
the two new Fractions, fh all bear the fame proportion to 
the product of thdr Denominators, ^s the produ^ of the ift 
Numerators^ did to theprodudt of thtir Denominators, For 
if one of the Numerators of the ift given Fraction be di- 
vided by c, and the Numerators of the ether by 2, 

IIS in the lafi quefiigo^ th«A ttuit it be the very fame 

tbing 



Of ¥iriOi%ii;FitTACT*)iWi vsf 

tli«fig^a» if both WiiimmHrs had betn muhtplied inttr 
cfteh vtker» and the pvodo^ divifled by^ i^, f timc« y 
being. I s» aad the like of thie Dt¥i9minctk/rf ; of conie" 
quence then, the I^umerators and Denominators bein^ 
each 1 5 tines leis, if we divide one by the other it will 
give the fame quotient, as would the product of the ift 
Denominatorsy divided by the product of their Numi" 
^tors. For a proof of this 

Let us therefore multiply the two Numerators of 
the 2d and 3d terms in the htft qtreilion together, and 
lifceiniiie'' their Denaminators, thxt», 

Frodad of the — •— r Prodvdt of the — — 
NumciatoFs -- 2^*10 j Denonrinatars - - 710 

Now if I wouM have both the above produdb three 
thnes lefs, then I mufl malce each of their nuikipHerSgH. 
or roukrplicands (no matter which) three times le£s. 
If I would yet have thdfe produ^s 5 times lefs ; 'tit. 
oni^ making, the multiplicand, or multiplier of each» 
again 5 times lefs ; and their produ^ will Aili k%y« 
the fame proportion to each other, as the produ^of. 
the flrft Fra^ons given had : for any two numbers* 
given ro be multiplied together, 'tis do matter wkid^ 
you make your multiplier or multiplicaod, Sizppoft^. 
tben the two lad examples were placed in this na«^- 
*- acr, 

8'7 3 Now becaufe T would have ooe of tfai# 

30 340 given. teims of e«cb, fuch a Bumberi- 
— - — — as ta make the produA three tkdet' 
2610 720 lefs; I therefore divide 8.7 and 3, 

each by :^< which gives me 29 and x.i, 
btit I would fHH have the produdl five times lefs: 
thcrrfbrc, I again dreide 30 and 24P* by f, wbid*. 
gives me, as^you fee - - 6 & 48 
So tkat '\^unxsg mol^i^ned i > .«« — 

kf 4%^||i^49 ^<y Ir'^s^ty 174^ 4S 
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thefe for the two prodads : which two numbers bear 
the fame proportionto each other: as 720 did to 2160, 
as will appear by dividing the greater of each by the 
lefTer. 

48)174(3 i^=4 720)2610(3 4i2 =:i 

144 2160 

30 450 

S, I fee it now very plain. 

M, You may likewife often further abbreyiate 
your work, by dividing the Denominators of your ift 
and 2(1 terras (if they will admit of it) by fome com- 
mon diviior ; and altho' in this cafe,' the Fra6lioDS 
fo abbreviated will not (if conlidered feparately) re- 
tain their refpedlive values ; yet will they have the 
fame proportion to each other as before. For a 
proof of this, let us again (late the fame queflion as 
it flood abbreviated by the firft contradioD» which was 
thus, Td £ yd and here having divi- 

If J : Ji : : ^ ded the Denominators 
of my ift and 2d tcrmt, by 4, the queflion will then 
{land thus. If 4 • \% '- ' % Now it is plain, that 
the Numerator of the Dividend being multiplied by a 
number 4 times lefs^ which (according to the manner 
of dividing Fraftions) is by the Denoniinasor of your 
ift term ; and the Denominator of your dividend 
(which is to be multiplied by the Numerator of the 
divifor) being likewife 4 times lefs ; confequently» 
the Numerator and Dentntnator of your divifor muft 
be leiTened exa^ly in the proportion. 

5. If wc were to divide the Numerator and Denomt' 
nator of the 2d term, by i one number, and the 
Numerator and Denominator of the ;d term by another 
Dumber ; would the proportion be ftill the fame ? 

M, No, each Fradtion feparately would retain the 
fame val«e> but the two Fr^oos could notJaear the 

•^ tunc 
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fcrnic proportion one to the other, as they did before ; 
being divided by two different numbers.; but if yon 
could find a number uhich would divide both Nume- 
rators and both Denominators^ then would they have 
the .ame proportion to each other, as the firft- givea 
Fradlions, 

S. Or fuppofe we could not find two numbers which 
would divide each of the Numerators and Denominators 
of the 2d and 3d terms alternately (as in the \i\ con- 
traction, would dividing any of the Nuvierators ^w6. De- 
nominators of the other Fraftion, by fome common di- 
vifor, give the fame anfwer, 

M» Yes, which I (hall prove to you, by working 
the afore going quefiion, according to all the different 
contractions. As it was ill propoftd thus. 
If 3 . 87. : : 30 

30 3 



Num. 2010 Denom, 720 

SO that I have -°f^g which being reduced to its 
whole or mixt number thus, 

2160) 10440 (4 I have 4/. 4*J§ or ^ which 

86^0' being reduced to its piu^er va- 

■ ' ■ lue is — 4/. 1 6/. Sd, 

• 1800 LKT us now try, if it will 

give the fame anfwer, when xh^ Numerator oi xhi^\,(i 

term, ^n^ Denominator of the 2d, are abreviated- ly 

dividing each of them by ^, when the terms would 

(land ranged in this manner. 

Contraction ift If ^ : |^ : : Jj 



here 87 x 6 = 522 



? .. :toll _^ f.of » 



sind 48 X 3 = >44 I P^^^d hs b'^lore. 

LET us again abrcviate the huvierator ui the 2d, 

and 
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i 

and DemmttaUr of the - ^4 term •l^dividu|(';ttMb 4gr,), 
when the work will (land tkin. 

here 29x^=174 

and 48 X I =: 48 

And laftly, Let us abreviate the work ftgaki, by di- 
Tidiog the Denominators of the ifl and 2d terms in 
the laft ftating, by dividing each of them by 4, wh)^ 
the queition would be flated thus. 

Yd £ yd 
CoHtraRlon 3d. If j- : \i : :. | 

V. 

Here 29X^= ^74 

and 12 X 1=12- 

Note, Inpead of making 7/. 5*/. (vH theprhe of\ ywrd) 
the Fraffhn of a pound, you might ifyoupleaje, have made 
it the improper Fra^ion ofajhilling, and then the an/mr 
mjould hftve heen the improper t ration of a JhiUing\ 
fvjhereas hy making it a Tra^ion of a pounds *iw bcoie a% 
improper Frafiiw of a pmmd* 
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Cy the Double Rule of Taree, 
in Vulgar Fractions^ 

Pcrform'd by one fingle Stating ; or by two fin- 

glc Ruks of Thru. 

THE manner of ftatlng and working the Double Uuh 
of Three in Fra<5lions, is in all refpe^s the fame 
at iawkde numbers, regard being had (as has been 
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Tpbf erred before) to the manner of preparing your terras 
by Redu<flioD» and likewife to Multiplication and 
Diyifioii of FracSt ions . 

EXAMPLES. 

I ft. If 50 pounds In nine months gain 2/. 13/. 4#. 
inteiefl; what iotereft will 260/. 3/. 4^/. gain ia §' 
ipoaths? / / 

26oj- 2y 



I56I 



I X "*|* = ^^1' Xt= ^"^a^^r^Diyidtn^. 
*? X T - 450 for a Divifor, ^'^y^VCiiU 

8ioo;37464(4 |;|^ = 4/- "^' 6^- Itt 

32400 
• - . 

. 5064 

HAVING firft reduced my 260/. 3/. 4^. and 2/. 
1 3/. 4^. to the improper Fradkion of a pound, 1 next 
proceed to flate my quedion as dircded in the djouble 
Rule of nree compounded of five numbers ; and find- 
ing it to be dire^, I next begin to woik it according 
to the rule (in that cafe) given, viz, I firft multiply 
my 4th and 5th teims together, and that produ(5t a* 
gain by my 3d or middle term, for a Dividend ; 1 next 
multiply my ift and 2d terms together for a Divifor, 
and dividing the one by the other the quotient is ^-J J§4 
of a pound ; and laftly becaufe it is an improper Frac- 
tion, 1 divide the Numerator by the Denominator and 
1 have 4/. and \\%% of a pound which is equal t« 

T 2d» 
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2cl. If 12 men fpend 15/ ^ in 18 days » botTmiict 
will 2*5 nien fpend in 40 days ? 

y^njhi.r 73/. ox. 10^. J t|J4» 

3d. If 8 men in 7 days earn 9 | poinds, what will 
56 men earn in 2 1 -i days ? 
Anftuer 200 y pouttdf, . 

4th. If the wages of 12 men for a week be i lA ii/, 
what number of men may be intploy'd one yaar (or 53 

weeks) for 5405 f pounds ? 
Anfwer 108 men. 

HAVING now I hope fufficiently provM to yea (by 
thofe few examples, and ihofe in the fingle rule of 
Three) that many queftions in eommon ufe» may be 
much more cbnveniently performed by Fradio^s, than 
by whole ntimbers ; I (hall next (hew yon, their par- 
ticular ufe and excellence, in applying them to queiHonSi 
fome of which cannot be folved by whole' numb€Ti| 
and which are generally performed by Algebra. 

)<^&f.-ysi y^&f. ^)9C-x«se!X 

Chap. VlII. 

A Collection ofpkdfani and fubtil ^eJHom t9 titer* 
cife the learner in Vulgar Arithmetic, which will 
mnre particularly Jhew the ufe and exiellence ^Vul- 
gar Fra(5lions. 

id. A certain gentleman of the turf laid 9 betSi 
and loft them all. He laid ^ ^ ^ :j ^ and ,i of die 
fum he had, at different bets : he loft 20/. to one, and 
30/. to another, and then he had 30/. left ; I demand 
the whole fum he had when he firft began to bet, and 
what he loft to each perfon he betted with. 

To perform this queftion, you are to take noticet 
that the gentleman laid 9 bets : but JJ, f , ^, ^ .^^^ 9l 
,^ amount but to fix of them. Therefore the 26 

pouudi 
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f QUDds which he lod with one, and the 30 pounds 
yrhich he lod with another, mufl he two bets morei 
^hieh make 8 ; and then we are told he had 30 

founds left, which go pounds he muft likewife have 
etted an4 lofl; to make out the 9 bets. 1 therefore 
reduce 7>f ^^-^mt* ^ le ^^ ^ common Denominator^ 
i>y.th,e ru(e given in the 2d Se^on of the 1 (I Chapter ; 
and then adding them together, by the ift rule in the 
^d Chapter, I find the fum of them to be ?f^J^» 
which being lednced to its lowed terms, by the ifl 
Se6Hon of the ift Chapter will be found = i. If then 
^ of bis whole fum, be equal to the fum 01 all thofe 
oets, then mufl the diffetence between | and his whole 
ium [which is i)hc equal to the two 30 pounds, and the 

20 pounds aforementioned. Wherefore I fay> 

Tf • . lo . . 1 
xi ^ . T • • T 

,|vhu;h being wrought aqcordmg to the rule of Three 
in Fraflions, tne aniwer wiil d6 646^. whicn was nis 
whole flock when he began to bett. And laflly, di- 
viding 640/. by 4, 5, 6, 8, 13, Sc 20t we have the fuojs 
of thofe feveral betts, as you fee by the worlc, 

4) ^40 ( 5) ^40 ( 6) 640 ( 

* 

160 . 128 io6( =: or 13/ 4^. 

,J)^40( i2)64o( £ s 

80 53 = =^' S</. 2|o)64|o 

Which being placed in this manner 7 
' are the feveral fums = > > > > 6c . 3 

To which, if we add the two 30 pounds 
itnd the 20 pounds which he lofl befides 

Thus 




Gives us the whole he had> 640- o o 

tj^ypd fully proves the work,' \^^Y\mJ 

3f a^ ^ 
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2d. A man dying gave to his cldeft Ton |- of J of 
his eflate, to his fecond fon ^ of 4 of his eflate, and 
when they had counted their pottibns, the one had 40/ 
more than the other : the remainder of the eftate was 
given to the wife and younger children. I demaodl 
what was the portfon of the eld eft fon, what the por- 
tion of the fecond, and how much belonged to the 
wife and younger children ? 

To folve this queftion, T firft reduce the eldeft fon'i 
fhare, viz. ^ of :| to a (imple fraction, which I find is 

. -fr = 7' ^^^ ^^ ^ikc manner reduce the f«cond fon'f 
fhare to a fimple fra(5tion, which is f.|, .Now becaufe 

:vfe are told in the queftion, that the one had 40/ more 
than the other, I therefore reduce 4 and ^-J to a com- 
moD Denominator, and fubtrading the one from the 
•ther, I find the difference to be^y. Wherefore 46/ 
muft be eq^ual to -v4- : I therefore^ by tbc rule of Thfei 
fay, If ^I'rV?/:: * 

which 18^ the whole Eftate, and which^ by the opera* 
lion, will be found 600/. 

Then again I fay. If ^f : ^qi t : J which is the 
eldeft fon*s ftiare : this by the operation will bi 
found lOoL 

If then the eldeft fon's portion be - - 
Gonfequently the fecond fon's (being"? 
V 40 lefs) muft be - - - - 5 
The fum of which two being fub- 
tradted from the whole Eftate, viz. 
600/, the remainder muft be - - 
I Which being all added, amounts to 

the whole Eftate - - - - - 600 w>^ 




$d A young man received 66^1, which was |. of J 
of his eldeft brother's portion, and 7 i times his eldeft 
brother's portion was 1 j times the fatfaec's e£Ute» th# 
^ueflioa is what was the father's eftate i 
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HERE having firft reduced 66 \ I, to the improper 
Fraftion ***f alio the ^ of i to the limple Fradtioa 
J >z 4- > ^ ^^^" proceed to find out what was the eJdt ft 
brother's portion in this manner faying, If |. : *°^ :: -f 
which by the operation will be found 200/. which 
200/. X 3 i 01^ 2 ■= 700; then by the Rule of Three, 
I fay again if 1 ^ : ^^^ : : 4 ^nd find the aO; 
fwer 560/. 

4th A brazen lion in an artificial fountain, conveyed 
water into a Ciftern by 2 ftreams iffuing from his eyes, 
alfo I from his mouth, and by another at the bottom 
of his right foot. Now the pipes through which thefe 
ilrtams pafs, are of different capacities, in fuch fort, 
that by the right eye fet open alone, the reft of the 
flreams being ftopt, the cidern will be filled in 2 days 
(the lengthof a day being fuppofed to be 12 hours) by 
the left eye alone, in 3 days ; by the foot alone, in 4 
days ; and by the mouth alone, in 6 hours. The quef- 
tion is, to find in what time the ciflern will be filled, 
if all thefe dreams be fet open at once ? 

Answer |4« 

FIRST I find how many cifterns would be filled, if 
they were all to be fet open at once for any certain time, 
(as for inflance 3 days, which is the time in which the 
left eye would have filled i cidern) in this manner, 

days eift, days cfftem 

3 Jnpwer i J. 



If the right eye in 2 : i 
If the foot in 4^1 

If the mouth in J • i 
# hours or | then becaufe the left 

foot filled it in 3 days 
we therefore add. i more* 



3 d°4i 

3 d06 



total fum 5^ ^« 

]3£NC£ it appears that the ^ | ciftetns would be 

If 3 . iUed 



^ - ■■ .• 
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fSlled in 3 days, by all the four ftreams rubnioftegetii^^ 
fthercfore by the rule of llTirce fayv 

cijfi days cift 
If 9 :J : f ; : J which being Wrought accord- 
ing to the Rul^ of Three in Fradtions, gives' ndie the 
gnfwer 44 daj^s. 

5th A ciftcrn in a certain cbhduit it fdfply^ wi^ 'wri- 
ter by a pipe of luch bigneis, that if the coCk'A'at thb 
end of the pipe be open, the ciflern will be filled in \ 
hour ; th^re are likewife at the bottom of tile ciftcrn 
twocockfBahdC,\Vhofe capacities af 6 futh, thut by the 
cock Bfet open aloh^e- (all the rdtbeing;fto^t,tl^e cift tfn 
fnppofedto be foil will-be emptied in i ^hour; aMbby the 
.cock C fet open alotofejtheciftern will be emptS^din i\ 
houra. Now becaufe rtote'water will' bteinfufed by the 
dock A, thai* canbe exj)eiled bybbth'thfe cocks B andC. in 
one and the fame tini'i ; the queftion'is; to fiiid* in\Vhat 
time the ciftcrn Will be fiWddj^ if alithe faid 3 cocks 
Ite fet open at onc6 ? Jlff*tifer i . ^f hoUrt^ 

FTItST (according to the manner of the laft qoet 
t^on) find how many times the ciftern would be empti- 
ed in one and the fame fpace of time, by the cocks B 
and C running togetlref ; alfo find ho\V WUch of thfe cif- 
tern will be filled by A in the fame time (ft^ppofTn^thc 
other two to be ftopt, and the ciflfem fuH) thfen*'will 
the difference fhew how mueh of the Cift^rtf is gaitied 
by the filling cock A in the fan>e time : and lailly by 
the R-ule of Three, fay. As thefaid difference is iCthc 
time in which it was gained; fo will 1 cil^erfr be to 
the time in which it will be filled when ji^l three ..re tun* 
Bing together, wJbich gives the anfwer 1 _ \.kQurs^ 

6th. Suppofc a Dog^ a Wolf, and a Lion were to 
devout a Sheep, and th'^t the Dog could cat up the 
fteep in an hour, the wolf in \ hour, and the lion in «• 
hour : now if the lion begin to eat | hour before the 
axher two, and afterwards all three eat to^ker ; the' 
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ARer the mranncr of^tKe laff quifftioo, find' whal 
-#ach would eat in ene and the f^me time (fur inftance 
\ hour the time in which thd lion would have devoured, 
it) which 2Cdd€d all together w)!l be the quantity whith 
jdiey wtMiJ all hare" eat in i . Hout : tiien fiiAf^ hew 
much the lion eat in * hour (which was the time he 
eat before the reft began) next fubtra^that froet 
ttie whole fheep, and the di&rence will be what re- 
main d of the fheep to be eaten : thtn lay, as the whole 
•quantity eat by th'dm all in [hour, is to i hour, (o will 
the remainder of the (heepbe to the time in which ;hey 
■ wotiM aM eat it : aVid- laify addiirj^ the ^-to*lhrfto»-A 
ibund, you have tWanfwer -^^ihtnin 
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Decimal Fraftions. 
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Chap. L 

jiaMSh ECIMALS are a kind of artificial Fra^ionai 
Jmi O Mjf where the Deflonainator is never exprcft, 
*^ but underftood ; and is always an Unit, with 
as many Cyphers annext to it, as there are places in 
your Numerator : fo ,5 would be ri; .25, ^'^ . and 

IN Decimals we fuppofe an Integer (of whatever 
fort or kind) to be divided into ten equal parts, and 
each of thofe parts, into ten other equal parts, and (boa 
without end. 

A Decimal is diftinguifhed from an Integer by i 
point, or comma placed before it thus .5 or thus ,5 

Notation or Numeration. 

OF D EC I M A L S. 

THE value o£ Decimal ^Wct^ increafcs towards the 
kft hand, and decreafe towards the right in the fame 
proportion that Integers do, as will appear by the 
foUgwiOg tabic, 

TABU 
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llll^l 


II 


J^:! 
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6J433I ,1234J 

, HERE yoa fw that every unit in the fieore tomait 
llw left, is ten times the valne of an unit in that figur« 
Vhich ftands n^xt it on the rigki hand for eooooo pam, 
is equal to one loooo part, ten loooo parts = om 
(ooo part, ten looo parts := loo part, tea lOO parts 
. — one iDth part, one loUi part — i unit, to aoiu in- 
■ ten, ten la^ lOo, &c, &c. &c. 



C Ji A P. IL 
0/ Addition and Subtractioh of 

DECIMALS. 

IN addingorfabira^ing Deeimah, care qiufl be titkei 
to place the numben regularly under each other 
according to their leveraJ valaes, viz. in Integers lbs 
firft figures of each line to the right hand (which is tbs 
place of anils) under each other, tens under tens, &C:, 
and in the Decimal parts, the firft figure in each line 
kpwardi the left band wisj, «ach odui Separating th» - 
Iitejtei% 
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Integers, from the Decimal parts, by a point pr comiM 
as before, which mxxQ: Hkfwife he regyilarly placed in 
perpendicular line one under another : when your num- 
bers are thus placed, proceed tu add or fubtradt them 
the fame as whole numbers, dividing the Integers from 
the Decimal parts, (in the fum or diFecfjuce) by a 
f oint) placed diredly under the others. 

Examples in ADDiTioxf* 

Shiliingt, yards, £ mks. 

35 210 47 4 27«5 41 8it 

i.32$o 18.57 5-^ 150.72 

5.27 271.164 52-543 18 I 

822, 10 7.426 75.6 24 35CI 

427 8 25 4.24 64.6a 

564 . 25.3 5.72 7 3 

§63.8 1 50 



€cres. mnee$. 

•72r?<^4 56-4230 

•8543 2.6321 

•012 3-2753 

.87 ,7r%ij 

•04 .0213 

•4 .0238 • 
3. 89984 

Examples in Subtractiow. 



days ive'eh Boitn. 

JfWwn 231 724 72'.2oco8 217 18 12. 
Take 106.635 8.342 124. .it 



I.2J; 089 

»l i n 'iwm' 



Rm 



1^ D E e I M A L s. 251 

from 121. 1 7400. . .1746x1 42/^.8iC 

^nu&e 1.164 6.2^9 .006437 28.949 



Note, 7he re(ifin ixffy jo» caffy at Unh in Addittoi 
mnd Subtradlion d/" Decimals, // the fame with that in 
^ioMi mnlhers ; evdfy figute fi'oM Ithd firfi\ timdrds- your 
figl^ hand in your DeHiinal piaees^ irkteajing in a ieh 
fold proportion, to the figure nuhieh ftands furthefl to iht 
left hand in your Integer : for eath figure next thtpoiht in 
your Decimal places having \ofor its Denominator^ confe*^ 
fuentlyfo many tens as are in thefum cfthai line^ mufl 
iejo many units in the next line, 'UjiUh is thefirji place tf 
Integers, -f v 




C H A P. Ill- 

Multiplication of Decimals. 

MULTIPLICATION of Dcdmals, both iij pfa* 
cing your figures, aod in the Work, Is the fanie 
SIS in whole' numbers ; only when your work is finifhed 
you mud remember to point off as many Decimal (>]aceii 
to the right hand as thei e are in both your Multiplicand 
and Multiplier; but in cafe there be* not lb many figures 
in your product, you muit prefix cyphers to the left 
-lUuQd of it^ and then place your point before them. 

Multiply .425 Mult. .721 Mult, 7.61^ 

By .75 by 1.75 2.15 

2125 3605 38071 

2$7i; 5047 7615 

721 i5«30 



*ai875 



1,26175 16.37225 



3ts« MULTIPLICATION 



9th Multiply 460.3 by 

54:. 
lOth Multiply 37.04 by 

.005. - 

nth Multiply .0005 by 



4th Multiply 48 by 48. 
5th Multiply 1.83 by 73. 
ith Multiply .00071 by 

.133. 
7th Multiply .0041 by 41. 
ith Multiply 37.201 by | .004 

•54- I 

S» Why muft there be as many DeciraiiL] places ia 
fhe product, as there are Decimal places in both Mul- 
tiplicand and Multiplier ? 

M, To make this plain to you» I mull deiirc yoi 
tiriil mark well the following obferyations. 

ifl y\s I told you in the introdudtion to Deciroals; 
the Denominator of say Decimal Fraction condfls al- 
ways of an unit with 10 many cyphets annext'to it, as 
there are places, in the Numerator; copfequently then^ 
it muft eithtr be 10, 100, iooo» ioooo> &c, ftill io« 
creaiing in a ten fold proportion. 

2d Every figure in the Numerator, has its particular. 
Denominator ; viz. the ift figure torssards the left hani^ 
jBext the point, has lo for its Denominator ; the 2d figurt 
.100* the ^dfigure 1000, 6r. So in this Decimal ,62^ the 
I ft figure to the left hand is ^f* the 2d gure is y*^^, 
and the ;d figure is rh-b'S* ^bich being all reduced tos 
common Denominator and added together^ will be 
found - ay. 

THOSE things being premifed, I (hall endeavour 
to prove to you, from Multiplication of Vulgsir Frac- 
tions, the reafon why (in Multiplication of Decimals) 
"we muft have as many Decimal places in the prodad 
as there ate in both the Multiplicand and Multiplier. 

FIRST then according to Multiplication of Vulgar 
Fradlions, let us multiply f by ^ which will be J J = J. 

* NOW let us multiply the fame decimally'; but ift 
(becauf: we muft have the Denominators 10, xobj lOOOi 



t|r D BC KM* A Lt. t53 

fcc.) we muft find the two Numeratort which will bear 
the fame proportion to fome of thofe, as 2 does tb 5, 
and 5 to 8 ; wherefore accordisg to the rule io the 3^ 
fe^on in Redu^on of Fradions, Ifay, 

d n d d n d 

If 5 : 2 : : 10 and again If 8 : 5 : : 1000 

and find the ift gives me 4 for a Numerator^ inftead 
of 2, which has 10 for its Denominator -2:2^% \ an^ for 
the 2d, I have 624 for a Numerator inftead of 5, which 
lias 1000 for its Denominator — tJoS 5 wherefore 
cancelling the two Deno?fimaton ^ I have decimals which 
reprefent the two fraftions, viz. .4 and .^2^ whofe 
Denomnators aie underftood : for the firft Decimal 
confiding only of i plaoe, muf^ have an unit and a 
a DQiight «for a Denominator^ ^nd the 2d confiflinfr of 
of 2 places, mud have an unit and 2 noughts for its 
Denominator, as I obfcrved in the intfodu^ion to De- 
cimals, and which oblervation you fee agrrcs w;th the 
above method of finding them. Now let us multiply 
the Decimal .4 and .625 together^ and fee if the pro- 
dQ<St agrees with the produdof V^o multiplied by ^JjJ 
(fradlionally ; firfl then, .625 

by .4 

* • 

.2% 00 here ybu fee 1 have 
i3ic Decimal .2500 for the produ<5l> whofe Denominator 
according to the rule given is underflow d to be i unit, 
with four nought? annext to it, or 1000. 
• Let us now apain multiply t^ by -y^* J fra<5liona1Iy^ 
.j^^f.g this you fee exactly agrees with the Decimal 
operation, and being reduced to its loweft ternls will be 
equal to the product of the two firft Fradlions given# 

S, But why as you told me in the introdu6l»^n, 
when there are not fo mapy figures in the produ6: as 
there are Decimal places in both Multiplicand and 

Z Muiti- 
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Multiplier, (hould we prefix cyphers to make it equal 

to that number ? 

AL For this reafon, let us fuppofe for inftance ^\ 
arc to be multiplied by tJ > ^^^^ according to Fra<5li«ns, 
the produ<5l would be tc o» ^^^ ^^^ *^^ multipl) it de- 
cimally, .4 her« you fee the protiudl confining only of 
.2 a fingle figure, confequentJy it would have 
'-^ 10 for its Denofhinator\ whereas by Vul- 
.8 j^ar Fra<5lions it ought to be 100; there- 
fore there ought to be a cypher prefixt to 
it thus .08 by which means it is rt-moved to the 2d 
pUce of Decimals, and confequcntly the Denominator 
will be 100 as it oughr. 

S, Will this Rule for cutting off as many Decimal 
places in the produd as you have Decimal places in 
both the Multiplicand and JVIultiplier hold good, when 
a Decimal is to be multiplied by integers : or when in- 
tegers and Decimal parts are to be Multiplied by inte- 
gers and Decimal parts i 

Maf, Yes, as I (hall prove by the following cafes. 

Cafe ift. Parts multiply'd by parts, the produdlwil! 
be parts ; as has already been prov'd both by Vulgar 
F rations and Decimals, 

Cafe 2d. Parts multiply'd by Integers, the produA 
will fometimesbe parts, fometimes Integers, and fome- 
times Integers and parts. 

ift. It will be parts, when the produdl of the figure 
in the firft place of Decimrds, multiply'd by the Inte- 
gers, are under 10, as in this cafe. Midtiply 213 

by 4 
.852 

HERE you fee the number of Decimal places -are 
Hot ircreafed in number, tho' increafed in value; for 
.213 would have had looo for its DetumnnatGr^ and. 



t^2 will have the fame; wherefore to^o niuftbe more 
iniralue than r^i^* 

• 2d. Parts multiply'd by Integers, the produ<5l will 
be Integers, when the produi^ of the faid figure in the 
firft place of Decimals multiply'd by the Integer a- 
mount to ten, or any equal number of tens, as for in* 
fiance this. Multiply 500 

by 8 
^"^"^'"^ 
4.000 

HERE you fee the 5 which flood in the firfl place 
of Decimals, having 10 for its Denominator, confe- 
qaently f o many tens as the produ<ft of the two figures 
Is, io many Integers mud there be, fo the produwl here 
being 40, it is therefore $§ — 4 Integers. 

3d. Parts multiply'd by Integers the produft will be 
Integers and parts, when theprodu<ft of any of the De- 
cimal places multiply'd by the Integer are not exactly 
compofed of any equal number of tens, and the product 
of the figure in the firfl place of Decimals multiply'd 
iky the faid Integers exceed xo> as in this ipflance^ 

Multiply .742 
by 6 

4,452 

Cafe ;?d. Integers and parts multiply'd by Integers 
and parts, the product will be Integers and parts, 
which cafe needs no proving after what has been al- 
ready laid. 

Note, In all thofe feveral cafes it is plain the numher 
tf Decimal places in the produ6i cannot he increafed be* 
yond thofe in the Multiplicand and Multiplier^ for nuhen 
ever the produd of the figure in the firfl place of Decimals^ 
multiply'd by any of the multiplying Integers e>:ceeds 10 then 
if kccQmes an Integer or Integers^ 

2 a ith^m, 
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Scho. Might ndt p^rts mukifly'd by parH, gWe^ 

product coniiiHng of more figures, than both ^Tu^t^pli• 
cand aod Multiplier together, aod coofequently givf 
fome Integers ? 

Mafi%^ No, it's impoffible; for let ns fuppofe (for in*^ 
fiance) the Multipliaaod to be .99 and the Muitiplier 
.9, which are the greatef^ mamhers which couki be eie* 
prefs'd by the fame number of figures, here you fee the 
product cannot exceed three places, as will appear bj 
the work. Multiply .99 

by .9 



.B91 cDofe^aeiitly there be^ 
ingalfb three Deeiilial places in the Multiplieuid atii 
Mohiplier, the produd moft therefttre be all Decimal 

parts. 

Echd, There ts flill one thing more I would know ; 
and that is in reducing \ and \ to a Deeimal, w4iy yeH 
particularly made choice of 10 and 1000 for the -D^ 
fiORiinators \ 

Mafl, We cannot afCgn any particular D^ft^mmcfoft 
ofify we know it miift be 10, loO, 1000, &c. therefone 
we add a cypher to the Dividend as we hxw |oecaliO]| 
till we fiind nothing remain. 

Sc/jo, Mud we then carry on the DiTifion by adding 
•yph^rs till nothing remains ? 

Maft, Not always, for there are muq Vu^^r Fnar- 
iiofu which cannot be scdttccd to a pcrfed Dccim^ % 
infuoh cafes therefore, five or ^k f^iee la the qaott^ 
ent will come near enough the truth; as for ioftanfff^ 
I want to reduce ^ to a Decimal whofe DanomimU^ 
iliail be j^o« lOQ, 1000 &c. I therefore fay« 
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d n d ' 

If 7 : 2 : : looooo 



2 



) 200000 ( 
28571 \ 

1i€rc you fee I have .28571 for a decimal, whofe 0#^ 
no??tinator\s locooo, which is not exidlly equal to 4 ye^ 
it comes near enough the truth ; for the quotient con- 
Ufling of five figures, the laft figure towards the rioht 
hand is one hundred thoufand part of an integer, where- 
fore we loofe but \ of i-i^Jstj P^^^ of an Integer: b.it 
^v^en there happens to be no remainder, then is the 
quotient a decimal exat^ly equivalent to the Vulgar 
Fraction given, 

S, But does not adding cyphers at pleafure to yonr 
dividend alter the value of your quotient, fince it will 
be greater or leis, according as you increafe your di- 
vidend ? 

• M. No, for your Denominator will always be iiw 
CPeafed in thefame proportion, for as t obferved before, 
if your decimal in the quotient confiilsonly ofone figure 
it will have 10 for its Denominator ^ if ofa^gures locand 
if of three figures 1000 &c. -Therefore cyphers annext • 
to the right hand of decirnals, neither add to, nor take - 
from the value of it : but a cypher prefixt to the l^ft' " 
of a decimal or decimals kflens the value of it try ' 
moving it fo many places towards the right hand, fo .j 
being the, 1 ft place of decimals is ^o* hut place a cypher 
before it thus 05 it becomes t*,.,, arid again if wc 
place two cyphers before it thus .005 it is to 90* 

2a 
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C H A p. IV. 

Division ef Dfcimals. 

DIVISION of Decimah is alfo performed the fame 
as io whok mimbers, ottly yoa muft remembeF 
\ihea the work is iinifhed to evit oW as itiKiny d^mal 
p)a€es from the right hand of your quotient, as ti.e 
I^eGimal places in your dividend exceed thofe in your 
divifor : if there be not fo many figures in your quo-- 
tient, then you mufl prefix cyphers to th« le^ hmi q£ 
it, to maike it up that number. 

sd When the decimal places in the dividend are ex- 
a^ly equal to thofe in xhc dinfinr, thoa- your qootieAt 
will be ali iniegcts. 

3d When there are not fo many decimaT places in 
Jqar dividend as there are tn your divifor ; then you 
muft add as many cyphers into your drvidesd, as wid 
make the decimal place in it equal to thofe in the di. 
vifor, which cyphers you mutt always efteem as decl- 
Dnals, placing a point before them, to diflioguifh them 
f; om the integers, except when there is adeciiaaibefoia 
them, and thea the poiat wopld be aeedicfk. 

Note. If'whtn you h(ive added p Putngf cypher^ ioycut 
dividend as to make the decimal ^ta^ef. in i^, efual to tb^Jk 
in the divifer, there Jhotdd hempen t^ he m. rmmdmdmy 
then is your quotient (as I obferved before) all Integers, 
and the anfnver perfe^i : hut if there Jhould he a remain* 
|fer> efpecially if a large */V) tbtnyou mufi ionlinue ad* 
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^Hog iyphtri H your dividend ^ till you have go$ 4 ir 5 <A** 
mniul places in your Sluotient For fuppofing (mthm th§ 
decimal places in your dividend were exadly eqtuii to thofit 
eifthe divifor) the remainder to have been 25 and the di» 
vijor to have been 26, then you luould have \igof \ Integer* 
But if after adding more cypben to ymr dividend^ and 
profecutifj^ your 'work till you had got five decimai placet 
in your quotient t there Jhould ytt remain 25, then *W9aJd 
it only ie i^ of 1 00000 part of an integer » 

Note 2ci. By this meant of adding cyphers y^m fee tsm 
€an (as in vulgar Ft alliens) divide a lejfer nmmber hy 0i 
greater J or even a Dedinal by a nvimle. nweier, ae n»iU af^ 
pear by fome of the examples follomnng. 

GolttRin la.] EXAMPLES. , [Cokimo aJ. 

ift Divide .450 by .25 I 3d. Divide 4.^0 by *^i 
• .25) 450(1.8 1 .25)4.50(11 

25 I 25 



200 
200 



Here the Decimal places 
in my Dividend being more 
than thqfe in my Divifor hy 
I, / therefore cut off' 79^ 8 in 
the quotient, 

fld* Divide 2^5000 by 40 
40)2.5000^.0^5 
2 40 





In this ^ queflion fha 
Decimal places in the Div*^ 
dend being equal to thofe im 
the Divifort the quotient 
(according to the rule) ara^ 
all Integers, 
41b. Divide 9 by .9 
.9)9.0(10 ■ 



fm 



9 ^^ 

Im Ms £^fh quejfson Hk > 
Dividend being 9 Integerg 
, and the Divijor 9 />/<•/- . 
j malfarff; Itterefonadd 



iSd 



DIVISION 



Column ift,] 

Here ivken my Dhifor nuat 
fnijhcd I had only three pla- 
tes in my quotient , ana ha 
ving 4 Dicifnal places in my 
Dividend and none at all in 
my Divijor, I muji therefore 
ibccording to the general mk^ 
have Jour Decimal places in 
tny quotient^ ^wherefore I am 
•liUged to prefix a cypher he 
fore the other three to make that 
number you fee, 

5tli. Oividt 19.4 bv 37.5 I 

6.h. Divide 47 12 1 i by 47 i 

7tli. Divde 41 8 by .1812 I 

8 h Divide .76 j 21 b 41 i 

9rh. Divide 6l28i2b\7 2I , 

16th. Dnidc i2idi9 | 

bv 721. I 



[Column 2d« 

a cypher to the Dividend 
and cut it off from the In' 
tegers by a point, that I 
may have as many Deci* 
mat places in my Dividend^ 
as in ?ny Divifor ; and 
then profecuting ijty nvork^ 
I have » o Integers for the 
quot. ent;for it is plain that 
T-g ;/mJi be contain d in 9 
Integers 10 times ^ 

lltb. Divide 9 by 7121 
12th. Di%ide 9. by 9. 
i;rh. Dividt. I4 by 47.2 
14th. D.vide I. bv 86^.- 
15 h. Dlvi.ie .012181 b; .£ 
1 6th Divtic ,0001212 
b> 018. 



Scho. I (hould be glad to know the reafon on whicii 
the general rule i? founded, for. finding the Decimal 
plcice> in the quotient . nimely why you -cut off as 
many Decimal placts from the right hand of your 
qti.Kient, as the Decimal places in your dividend ex- 
ceed thofe io your divifor. 

Mafl, Becaufe the quotient and divifor in Decimals 
(as in whole numbers) being multiply d one by tiie 
other, muil produce the dividend ; as therefore it has 
already been proved in Multiplication of Decimals^ 
tliit the produ£t, muft always have as many D«cimal. 
phices, as Uth the Multiplicand and Mutipliet h.i\e 
together • confequenntly the dividend in Divifiun be- 
ing equal to the produdb of the divifor multiply'd hy 
the quotient; the Decimal places of the quotient, and 
tiH/fe of the Divifor ta>;ethtr. mull be etjiiul to the 
J>|.cuQaI j^lac^s m the diyid^iL. CildJE. 



O/'Di e I'Bi ALi, 



«» 



r»- 



•o — '— o- 



■o 



>9C^ 



C H A p. V. 

KxDUCTioN of Decimals* 

SECTION ift. 

When it k ndqurred to reduce a Siint>le Fradlion to H 

Decimal of equal vaUie. 

jRufe, Annex cyphers to the Numerator^ and di?id^ 
hj the DexuMQinator; 

EXAMPLES. 



X/l. ft.edace|toaDecima] 
•50 

32L 



dd« Reduce f toaDedmal. 
Anfwer .5 

3d. Reduce i to a Decimal. 
Auiwer .25 

i|th. Reduce ^ to a Dedmal. 
Aufwer .625 



(tb. Reduce ^ to a Decimal* 
6) 1. 0000 (.1^664* 
6 



• • • 



4a 
36 

It 
•4 



N.B. A croTs after the fira* 
licnt, thus, ( -f ) denotes the 
Decimal imperfect : for if I 

had annext cyphers for ever here, I fhould ftill have had 

j^ for a Remainder. 

6th. Reduce ^ to a Decimal. ^--.^^ Aabmr .$75 

SECTION 9i 
Wktn a {iovpovAd FradifMi i«gkeBtoie reduced 
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Rule. Reduce it firfl to a Simple Fra<5lion, and thct 
proceed as in Sedlion ilh 

S. I fhould be glad to know the reafon on which thif 
Ruli is foa.ijed ; nancl/, VVtiy we< annex cyphers to 
the Numerator, and divide by the l^enominator ? 

M. This is only an abridgement of the general rule 
given, to find a NumerntMr infkad of a Numerator of any 
given Frd<5tion, which (hall be^r (ii'^h proportion to lO, 
lOO, looo. &c. as the faid given Numerator h^d to its' 
DenommHtor. For inttance, were it required to reduce 
\ to a Fraction of the fame value, whole Denominator 
fhould be lOO; then according to the general rule it 
would be found, thus, I>enom. Num Denom« 

If 4 : 3 : : lOO 

here according to the Rule of ( hrec, we would muhiplf 
100 by 3, and divide by 4. Now it is plain, that as the 
Denominator of a Decimal Fravflion mu^t always be lOy 
100 cooo, &c. that multiplying an una with any number 
of cyphers (wiiatcver) annext to it, by any other number 
is the very fame thing, as annexing cyphers to the laid 
number ; for multiplying 1000 by tlirec, is equal to 3 cy- 
phers annext to 3. 

Note, In reducing a Vulgar Fraflion to a Decimal, both- 
Numerator and Denominator are to be edeemed VVholo* 
Numbers. 

S E C T I O N 3d. 

When it is required to reduce any known part of an In- 
teger, to a Decimal of the fanie Integer ; or to the 
Pecimal of an Integer of a higher Denomination, 

General Rule. 

If a fimple Number,' make it firfta Vulgar FraAioi 
•f that Integer you would have the Decimal of, and 
then proceed as in Seftion ift. For inftance, if you 
would reduce t)d to the Decimal of a (hilling : then the 
Vulgar Fraction would be 4 : but if you would have 
it the Decimal of a pounds thea it would be ^v* ^^ 
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^d. If the given parts confift of divers Denomina- 
■ations, which is an alliquot part of the Integer yon 
would have the Decimal of, (Och as hs 8^, and the In- 
teger, a pound, then it will be -f of a pound ; but if it 
is no alliquot part, fucb as 1 2/ ^^d ^^ ther reduce it in- 
to the lowelt name given, viz. Farthings, for a Nume- 
rator, and place the farthings in a pound, viz. 9^0, 
« for a Denominator, and then proceed as in Section 
jft. 

Note ift. The decimal of J of any thing, nuill al<wayf 
he ,2^ the decimal of ^ wi/l he .5 and the decimal of -^ 
^11 be .75. 

S I cannot yet conceive how the operations can be 
Ihortened by the ufe of decimals, except where yon 
can immedJHtely know the decimal v\hich reprt-ftnts 
the fum, or fracStion at fight, 'uch as are exprefled ia 
the lad note, viz. \% \^ \\ for in many cafes (where 
the parts to be reduced to a decimal confift of divtrs 
denominations) fiich as in the 2d rule in the ;?d fecSlion, 
viz 12/. 6^. 4 the trouble of finding the decimal and 
the number of fi^jures. are aJmoft equal to the opera- 
ration by whole numbers. 

. M, Suppofe even that to be granted, yet in all quef- 
tions in plural proportion (I mean when there are 
more ftatings than one) the operation by decimals are 
not only much fhorter, but more exadl as I fhall prove 
in a proper place : bur heGdes that there are decimal 
tablts, which moft merchants make ufe of, which 
fliew the decimal of any of the known pans of money, 
weight, meafure &c. of any Integer of the fame kind, 
ah hough they may be almoft a'? readily found by the 
following method. By which let us again reduce 
12/. dd. -J to the decimal of a pound, 

FIRST then find the decimal of the loweft deromi- 
sation given, equal to an integer of the next fuptribr 
denomination, which in this c:(ample is ^) therefore 

accord- 



eccordiog t» tht ift note in tbb- f edUon {d* h »^f de- 
cimal of a penny^ I theretonrpUcis .75 after my 6d, 
in this nunner 6.75 which is.6itf. and 75 decimals of 
a penny. 

Ineift divide that by i2» adding cyphers as I find 
•qcaiion thtts, d 

la) 6.7^00 , which gives the decimal 
■ ' ■ of a (hilling 3:61/. ^ fiz. 
.5625 .5625, ' 

I then place my i ?/. to the left hand of my point 
tlius, 12.5^^25 which is i2x and 5629 decimals of a 
Shilling and dividing it by 2«, adding cyphers occafion- 
ally as before, 1 hav^ the decimal of a p«i«a4= 12'» 
^. X, See the whole operation together 

12) 6.7500 ( 

2J0) 12.56250 (O . 

.6 28135 of a pound. 

Note 3d. /« dividing fy 20 heri^ I add a typher nnn 
than I had occajion to make ufe of, for the cyphers cut of 
in thy divifor, and therefore according to $ke ruleoj di' 
viding by- nvho/e numbers I Jkould havefet a n&ugbt alfi 
in 7)iy dividend^ hut as cyphers placed to the right howl ^ 
<? dccimaU do not in theleajf alter the value of them^ I there* 
fori omit it, Tou way liJie^i/efnd the decimal rfany ^ 
the known parts of ^weights, meafure^ isc, fy the fame 
tnethod, 

S, This is indeed a much (horter way, of finding tbe 
decimal equal to apy given qt^^tity ; but I canaot 
iee the reafon of the operation. 

M, That I (hall (hew you in the next feftion ; bttt 
firft I (ball give you fome more examples in this. 

ad Reduce 7/ 6d. to the decimal of a puimd.. 

3* 
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3d Reduce 10/. 9^. ^ to the decimal of a pound. 

Anfwer .53854164- 
4$h Reduce 3 farthings to the decimal of a {hilling. 

j^nfwer .62^ Jhill, 
5th Reduce 24 grains to the decimal ofa/^. troy* 

Anfwer .004 1 666 -|- lb, 
^tb Reduce 12 drams to the decimal of a Ih. aroir- 
dupoife, Anpwer .046875 Ih* 

7th Reduce 4 nt;/. 2^r/. to the Decimal of a tun, 

Anfwer .225 tnn, 
8th Reduce 3 $^r/. 2 /^^/A to the decimal of a yard. 

Anpwer .by 5 ^^r^. 
9th Reduce ^perches to the decimal of an acre. 

Anpwer .025 //rr^. 
10 Reduce 10 gallons to the decimal of a hogfhead. 

Anfwer . 1 5 ii 7 3 hkd. 
nth Reduce 7 minutes to the decimal of a day, 

Anf'wer .004861 1 -^day^ 
12 Reduce 72 days to the decimal of a yeax* 
Anfwer ,1972602 -\.year, 
SECTION 4th, 
TO find the value of a decimal Fradion in the kpoWA 
parts of an integer. 

^<ule. Multiply the decimal by the parts of the In- 
teger, and cutoff fo many places towards the right hand 
as your decimal confifts of, and thofe to the left, will 
be integers of the next inferiof denomination. 

E X .^ M P L E S. 
ift What is the value of ,628175 ofapoundflerling? 
Anfwer 1 2/. 6^. \. 

See the work .628175 

10 

\ 

J 12. 56; 500 
12 



^6.762000 

4 



fur. 3.048000 $4 

A a 



\ 
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2d What i« the value of ,484374 of n j^otmftf 
^ What is the value of .fg J of a (hilliog \ 

4th What is the vakie of .^ 1 34 of a lb. troy i 

yl n fiver (^Qz, ^drs. ^grf, 
5th What 18 the vaJoe of ,^75 of a cwt, 

//n fiver 3 ^r/. 14 /^. 
6th What is the value of .45 o/ayfei^, 

JuJ'iver 1 f'*^- 3 naih, 
yth What is the value of .2^65 of an acre? 

/Inkver \ rood^ 1 8 ferches^ 7 ^Js> 
8th What 18 the value of .6354 of a foot, 

/Infji'er 7 inches, i b. Cn 
jjth What is the value of ,48375 of a yearf 

/^nfjjer 6 nmth^ 8 da^i^ 2 h^tivu 

S, This operation is very fimpfe, but the reafoo Oi 
which it is founded, I don't underitood, 

A/. The reafon is as plain, as the operation isdmple } 
and is the fame thing .with that already given ior re* 
ducing a fimple fraction to its proper value, as I (ball 
make appear by the ift cxaniple in this ft^ion, wheto 
the value of 628175 of a pound is required. Now 
Ifcccordin^ to the dtfinicion already given of a decimal 
fradlion, the Denovnn^t&r is always underftood to b« 
an unit, with lo many cypher^ aiinext to it, as thero 
ftre places in the Numerator \ whei^iort the l>enoffiiitKi^ 
tor of 628175 mult be loeoooo; fo that the faid 
. decimal being converted into a vulgar Frad^iop would 
ftand thu? Ti\\zi^^ ^^^ ^^^^ fo^ finding the value of 
which is this, ^^ultiply the Aupierator by 20> and 
divide by the Detmuinator \ and again multiply thQ 
remainder (if any) by 12, and divide the produft again 

by the DenomhatQr, andfo oq, 
l^pw a» dividing by iPf iWf ioco# *«;«. fcc. Sec i«»e 
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WUbft than cutting off as many figures to the right hand 
of y^ur dividend as there are cypliew in your divifor ; 
and the cyphers in the Denominator of a Decimal 
Fra(!lion (which is cdeem'd your Divifor) bein^ al* 
>vays equiU to the number of places in your Numera* 
tor or Multiplicand; therefore after you have multi^ 
pHed your Numeratgr or Decimal by the common 
parti of the Integer, you cut off as many Decimxil 
places to the right hand of the produ(^, as there were 
places in the given l^ecimal, which is the very fame 
thing as if you had divided by the D^ooQiiKliatoi'. 

THE rea&n of thia rule being fully prov'd ; the 
reafon for the rule given in fe^ion 3d will appear evi« 
d€5it. For if multiplying .6a8i7; Decimals of a 
^ound by 20 gives 12 (hillings, and ^63500 Decimal 
rarts of a (hilling ; confequently dividii^g 12.563500 
shillings by 20 mufl give the Decinpal of a pound % 
Multiplication apd DiviOpa he^og ^^a^ly the rever(e 
of each other. 

RUT the value of any Deciniiat parts of money may 
^Qre readily h^ found (by iafpedion only) thus, 

THE figuje which ft^nds in the firft place of Degi* 
inals (being fo many tenth parts) will be juft double 
the number of ihillings; the figure in the 2d place of 
Peciroals (if 5)willbeone fhillingmqre, ^ f ^belbgeqifal 
to one ibilling If the 2d figure be above 5, thep lup* 
pofc the overplus to be placed before the 3d figure 
4ind it will be lo many farthings ; if the 2d iigyre be 
JHnder 5, you rauft carry it to the ^d figure in ibefame 
. manner, and efteem it asfo many farthings, as before. 

Note I ft. For every 24 /arfhtMgtj yon muft abaU i» 
^hicb fwillcGnie near en(ntgb the truth. 

So this Decimal .62^ 1 75 being valned accoirdiogij^ 
this method, I firft do»blfj my firft figure 6 which is lii. 
then becaufe my figure in the 2d place of Deciles is 
4«aly a ^ i HsmsS^^ take it, and my 8 togetheF, whicb 

A a a 
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I call 28 farthings, from which taking i (becanfc It is 
above 24) I ha?e 27 farthings = 6ld, 10 tfaat'>I find 
the whole value of the Decimal to be 12/. 6ld. as 
before. 

Again in valuing this Decimal .79921, firft 7 being 
doubled is 14/. then becaufe my fecond figure exceeds 
5, I therefore add i (hilling m6re which makes 15/; 
and the 4 (which my 2d figure is above 5) I fuppofe 
to be placed before my 3d place of Decimals, which 
makes 49, in which 24 being contained twice, I there- 
fore abate 2 farthingS ; fo that I have 47 farthings 
= ii-ld. which together with the 15 {hillings makes 
the whole value to be 15/. 11 ^d, 

Scho. Pray what is the reafon yoti abate i farthing 
for every 24 ? 

7k/^y?. Becaufe the 3d place of Decimals (as I have 
often obferved to you before ) has always 1000 for its 
Denominator; now if we fuppofe the Numerator to 
fce 24, its plain that r^J cannot be equal to 24 far- 
things ; but had the Denominator inftead of loco, 
been 960 : then would it been exa6Hy 24 farthings. 
And therefore as xp|{ is = -^it ^^ abate a farthing 
for every 24. 




C H A P. V. 

Interest, by Decimals. 

As the operation by decimals is the fame with 
that in whole numbers, not only in the Single 
and Double Rules of Three; but in all other rules de- 
pending on them (fuch as Fellowfliip, Barter, Dif- 
•Dunty &c. &c.) regard being had to Multiplication and 

Diyifioy 
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• HivifioQ of T}ecimaJs> a««aUb to the manner of reduo 
iii^thern» i think it neediefs to rep^t thofe rules again 
herCy a« the learner can be at no loft when or how 10 
wp^iy them. I fhall therefore only (hew him their par- 

' ticular ufe in finding the Simple Interefl qf anyTum 
for any number of days* and in Compound Interefl, 

• ]^ehate> Sec. giv« him no more examples than what are 
fijbfolutely necdiary, to make him underiUod the calcic 
JatioR of annuities, and the conilruction of tables for 
that purpofe. And firft of 

Simple Interest for Davs. 

TO find the fimple Intereft of any fum of money 
for any number of days. 

Ruie Multiply the intereft of i pound for One day, 
at th<^ given rate, by the principal, and by the num- 
ber of^days ; the laft produd is the inttreit required. 

THE following table (hews theintereft of.i/. for .4 
(4ayy at any rate from i to 6 per oent. 

The TABLE. 

per cent. 

1 IB = .000027 397 a 6 

2 is - .oooov4794j« 
jis = .00008219178 

.^ is — .000109^8904 
5 is — .000136985 j 

i is = >ooi64^83v4 

EXAMPLES. 

■i§ What is the Interelt of 1.20L for ii6 days, «| 
^iper ceot? ^fi/ajer i/. 13/. id, i ^, 

2d What is tk^ iateidl of 12.6/ for 145 asiy8,at 6 
ifex «€«fc^ Anpm^r ^/. Of • s;>d\^ 
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3d What is the intereft of 200/. from the i# of 
June 1770, to the 9th of March following , at 5 per 
>€ent? Anfmer 7/. 13.'. \\d, \ 

Note I ft When the rate is 5 per cent, there is a better 
fnethod of finding the intereji of any fum fer any number 
^rfdays, *mbich is by this 

Rule. Mttltiply the Principal by the 'number of 
iays, and divide the produft by 7300, or (cutting off 
the two cyphers) by 73, and the quotient will be the 
anfwer. 

4th What is the intereft of 355/. for 25.days> at | 
per cent per annum? 
AnfMer 1/. 4/. ld,\ 
bee the work. £ 
• 35-5 

^775 
710 



V73I00) 867jOOC|0O ( 1.2157^ 
73--"- 20 



157 4-31500 

146 12 



i^tw 



•II J 3.78000 
73 4 



■^ 



420 3.1200# 

365 



■Pki 



•5 JO 
^11 



«k 



365 Ndtc 2d. The ieeimalHi 
"the quotient might have heem 
-2& valued by infpe^i^n. 
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^ IN performing this qucftion, I firft multiply my 3 5 5^ 
¥y-2 5 days* and although the produ^ be large enough 
to contain the Divilor (7300) once, yet as there hap* 
|>ens a large remainder, I therefore add cyphers to my 
dividend in order to carry my quotien's out to 4 or 5 
.'£gures, which makes the remainder at lail of no figni* 
.ficatioQ. 

5 th A borrowed of B 500/. of which he paid him itk 
•p^rt at the end of 2 5 days, 1 50/. 10/. and 40 days af« 
ter that, he paid tiim 80/. and 20 days atter that he 
paid him 170/. more. I demand what remained due 
to B. Anfwer lo^ii, ijf. ^d, J 

4ft5^>o ad 500 3<^349 5 4^^3495 

35 150 10 40 80 

9^00 349 10 139S0.O 269-( 

4000 20 

-— ;— — 5th 12 jf 00 

J,2i0# 139500 53V^«* 

5; 90.0 

73b®) 3i^7«Hoo (4-3<^^7 
292 •• • 

4/. 7'. id i 

• 2<J.7 £ 

219 6th 500 o o 

4 7 3f 

.480 

/ ^ 43B 504 7 ji 

•jFth 150 10 — — — 400 10 

• 8« •420 

270 365 rms. XJ3 17 3^1 



.400 » '5.50 

^M9 
'«0:iaT^^s4uaiioa,'t4rfl.4Bu^ 

"Mr 
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4ay8 (wbick wai the tiaie it continoed in A*s han^ b^ 

before anyfayme&t was made) 2d. I fubtra^ 1 50/. lo/. 

i^rhe i(( paysMnt) from 500/. and the remainder is 

3^yi, 10/. which continued 40 dirys ; therefore, 3dly, 

T multiply 349.5/. by 40 day«; 4th. I fubtraft 80^. 

(the^ next ftaymeiKt) f^rem 349.5/. and the remainder 

269.5/. 1 multiply by 20 da)S, which was the time 

it continued before the 1 70/. was paid. 5th ( add 

'the feveral prodiifts together, and divide the whole fum 

*lky 7300, and the auotient 4/ 7/. ^d Jis the intereft 

of the (everal fums tor the refp^dive times whicA thef 

continued in a's hand: 6th. 1 add the intereft fo 

found to the foo/. ft)\. I add the feveral payments 

•together, and laftly fubtra^ing that fum ffom thi? ^-'.i^ 

cipaJ and irvterei!, the remainder ihews what A, tnea 

(lands indebted ta&, vix. 103/. 17/. ld\.' 

THIS laft operation will fufficiently prove t«» thi 
learner, how much Decimals are preferable ta wholt 
ftumbers in quedions of this kind : for by working thft 
^example by whole numbers, you mtifl not only have 
h^d a flatiog in order to, find out the ifitereft of every 
particular fum, according to it«refpeftive time: but the 
remainder in each ihting would be laft, and confe- 
quently give an imperfect anfwer, whereas by this me- 
thod the fums of the feveral products, being refer ved 
till the laft, and divided all at once, there can only be 
ore remainder, which may be rendered iniigni€cant by 
•adding cyphers ro your Dividend, and carrying ^e 
Decimal places itiyour quotient to the length of 4 or 
jj €gures, as 1 have pr^ed before* 

Scho, This is indeed a very commodious xjray of 
Unding the intereft of anyflim, for any iximber of da)S; 
*l)Ut 1 fliouldbe glad to-knowthereafoD of the operation? 

Maji^ It is no mo»-e than a^ontra£lion of the rnfe 

<«f <firv^ I ib^ll^^ro?^ ^ the Miwuim «aua)f I9* 
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What 18 the interefl of 500/. for 25 days at 5 per 
ment per annum ? Which being dated according to 
that rule would ftand £ dys, int, £ dyt. 

Thus, If 100 : 365 : 5 :: 500 : 25 

Read thus. If too/ in ^fi^ days (which is the dnyi 
^n a year") gain 5/. intercft, what intered wil4 500/. gait 
in 25 days. 

• HERE both ftatings being direifl, according to the 
inle for working in that cafe, the three lad terms are 
•to be multiply'd into one another for a dividend, and 
the two firfl together for a divifor. 

LET us then fuppofe the two laft only to be mul- 
tiply'd together, andalfo the two firfl together, now it 
ii plain, that whether I multiply the produ(5t of the 

"two laft, again by the middle term % (according to the 
rule) a«*d divide that product, by the product of the 
two firft ; or whether I divide the. product of the two 

.£rft by the faid middle term 5, and by that quotient 
divide the produA of the two lafl, it mu(l give the fame 
anfwer; for the produdl of the two lad, being made 
5 times more, mud bear the fame proportion to the 
produdl of the two fird ; as the produ£k of the two 
fird, made 5 times lefs, will bear to the produdt of the 
two lad. 

As therefore the two fird terms, mud always be the 
lame in all quedions where the intered of any fum for 
. any number of c^ays is fought, namely 100/. and 365 
days, fo confequently the quotient arifing from the 
product of the two fird, divided by 5, viz. 7 ^00 mud 
be a fettled Divifor at 5 per cent, for 365 multiply d 
by lob, and the product divided by 5, gives the quoti- 
ent 73(30 as before mentioned. 

^cho. But what mud be done when the prod'»dl of 
4he two lad will not contain the divifor 7300. 

Mafl^ Add cyphers to your dividend, which mud be 
•accouoted fo many Decimal places* as dire^ed before. 
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Chap* VL 

Ct>NfovND Interest, 5^ DECIMALS. 

NOtwithflnnding Compownd, Interefi may be pCr» 
formed with far Jefs trolibles in much fewer ^* 
gures^ and alfo more exaAiy, by Decimals, than by 
Whole Numbers ; yet at'beft the operations are te^ 
dious : For which reafon, moft Merchants make uft 
of Tables for all cajculatioos of that kind, i (hall 
therefore infert fu^h as are of the mp(i general u(e^ 
tod alfo (hew yoa the Principles on which ^they art 
condru^ed. And altho* they will not be calculated 
for^o many Teart^ or at fo ncNai^y various Rates pet 
Cent, as you may have occafion foT> yet they Hfitt bt 
fuificient to (hew the uie of then^ 
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Shetifingivhat i pound wiiiofwwt^io, being forborne t$ 
any term. of\ ears under \ 6, Componnd- Intoreft beinf^ 
computed yearly i at amy ofthefe Rates, viz, 4, 5, 
^ 6, 7, and S, ptr Cent, per Annum. 
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J n 1 .04000 I 

2! I o8f6o I 
^1 1.12486 
4J 1.169B5 

^H 1 21665 
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7 
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1.26531 

I 3»593 
1 36856 

1.42331 

I 48024 
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1-53945 
1.60103 

11311 I 66507 
14" 1.73167 
isl 1.S0094 
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1.10250 
I. 15762 
1.21550 
1.27628 

I.34P09 

1 40710 

1.47745 
1.5542 

1 62880 
I.7I033 

t -79585 

1 .88 564 

1.97993 
2.07892 
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1 .06000 
1.12360 
1.19101 

I 2^247 
I 33823 

1.41851 
I $036; 

1.593^4 

1 689^7 
^.79P84 

I 1.898^9 
I 2.01^219 

2.13392 

2 36090 
2 39655 
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1,07000 
I I M90 
I 22504 

1.3*079 
1.40255 

1.50073 
I 60578 
1.71818 

t.a3^5 
I 94z>5 

2.^0485 

2 25219 
2 40984 

^ 5785^ 
275903 



i.oSooc^ 
1.I664CI 

I 25971 

1.1^604^ 

1 46932 



I 58087- 
1.7138^ 
I.B509; 
1.99900 

2.i5^9» 
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2.33163 

2 51917 
2.71962 

3.17216 
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The C^nftruAion of the preceeding Table, 

^Tic numbers 1,2, 5,4, &c to 1 5, in the fir ft column oa 
the left hand fignify years ; the numbers 4, ^, 6, 7, 8, 
placed iit the head of the refl of the c<>lumns figmff 
rates of intereit for 100/, lent for a year, and the ou<n« 
bers {>laced in the feveral columns underneath thofc 
rates of tntereft, are found out by the Rule of Tl^rcQi 
10 Decimals in manner following, viz, 
dating i<U If 100 : 104 : ; i Anfnuer 1.04 

2d. If 100 5 104 : I 1. 04 d^ 1 0816 
3d. If 100 2 104 :; i^8i6d^ i,ia48S 

fTHAT is to fay, Firfl if 100/. in i year, at 4/, pet 
ceott amount to 104/. what will 1/ amcjunt to in th^ 
famie time, and at the fame rate ? Aafwer i .04/. which 
1.04 V€ i*ie4000 (the cyphers after the 4 being of na 
Talttc in Detjimals) is the \i\ number in the calumTu;a\<i 
dcr 4 per cent, and is 'plaoed rig).t agdinit 1 yeario 
the'firft csolwnn, 

Secondly-t 1 fay. If 100/. in i year limmmt to 10 7^ 
vrhatJwill ^:e4/. (ivhich -irthe principal and intercit 
of 100/. for the ift year) tmonntto ;rt the 2d year't 
end at the Tanre rater-— ^)»^ittvr IJ0816/. which an* 
fwer is the 2d tiumberin tht faid column of 4 per cent, 
imd is placed ri(,ht agairJt 2 years in the ift column. 

Thirdly, I f y, if looi. in 1 year amonm to 10../, 
v^batwill 1.0H16/. amouni to: and find the anfw':r to 
be i.*i24K64 which is the 3d number in ihe column of 
4 percent, and is placed right againft 3 years in the iK 
column. Hcttcc it appears that »/. at J per cent per 
aniMn] compound intereft, will at the end of 3 yeaisbq 
iocreafed to 1 . 1 34864/. c:: 1/ $/ f^d, 4. After <hq 
fame m'<inner the reft of 4h9 numbers in the other <q« 
liimns are found out. 

i he ufe of T A B Iw E ift, 
Queft. What will 325/ 15/. amount to in ^ ytm%^ 
%\ 5'(er cent per annum compound Intereft? 

^^Jnncr ^ySA 7/, jrfwxjii thttifoundr 

TnCST 
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Firft looking into that column inthefaid ifl table, itt« 
dcT 5 per cent & right agalnil 7 years ; I find the number 
1. 407 10, which ftrews that 1/. being forborne 7 years^ 
at 5 per cent per annum, compound interefl, will thea 
amount to i .407 10/. Therefore after having reduced my 
15 (hillings in the queftion to a decimal, which is .79^ 
I multiply the faid tabular number viz. 1.407 10/. by 
935.75/. (the fum given in the queftion,) and the pro- 
iu<St is 458.3628250/. r= 458/. 7/. 3^. 

Note. If the Compound Intereft of the faid ^25/. 1 5/, 
bad only been required ^ then fuhtrad the faid fum from 
the amount and the diffefence mjouidbave been the anfmer^ 



TABLE II. 

Shelving nuhat i pound j^nnuity^ payable by yearly 
payments^ nvill amount to. being forborne to the 
end of any term ^f years under 16, Compound 
Intereft bein<^ computed at any ofthefe rates ^ viz. 
5, 6, and 7, per Cent, per '^nnum. 






I 



2 

3 



6, 



1 



6 

7 
8 
9 



1 00c .00 1 

2 04000- 
3. 1 2 16.: 
3.246^^ 
5.41632 



1 00000 

2 5000c 

3 is25( 

4 3101 ^* 

5 $2563 



1. 00060 j I.OCOOO 
2 06OCO I 2.070*^ O 

3 1836c ^2I49o 

4 37461 4 43^94 

5 6^709 II '5 75'^'>T 



„r 



663297 
7 89829 
9 21421 
10.58279 
2 00610 



6 80190 
8 1 ,200 
9.64900 

11.0265-. 

•2 55789 



697531 

»-39383 
9 89746 
u 4913 
f 3. 18079 



7 *5329 

8 65402 

10 25v8c 

1 1 97798 
3 81644 



L 



14 20678 
15.91712 
17.71298 

,,.^ -^-, u«9.^98^3 

||20 07358|2I 578^6 



.,, 348635 
2IJ15 02580 

I J 16.62683 

i4!l^8. 29191 



I497164I 

16 86994 1 

18 88213 



15 78359 
17 88845 

20 I 4064 
2i.oi5o6| 2 55048 

72.27596L5.F2O1 2 



J^ii^. Suppofe aoaiiQvity of ttoo/, payable at year- 
}^ paymeotSy be forboroe, aqd all uppaid UDtil the eifd 
•if 4 yQar9» tb^ queftion ia, what then will be dDe,Cooi| 
poand iDtereft being computed at the rate of 6 percept 
per annum for each yearly payment, from the time it be- 
cpoies due, te the end of the faid term of 4 years. 

FROM the nature of the quedioo it is evident, that 
tkere mud be computed what 300/ due at th^ fird 
yiears end will amount to in the 3 fcUowipg y.ear8, at 6 
p(er cent compound interett. Alfo what 300/ dqe at 
tlie 2d years end will {amount to in two years, viz. 
the 3d and 4th years ; likewifq what the 300/. due at 
t^e 3 years end will amount to in one yearj vi2.. the 
4th year : all which fums being added to the 300/. 
<^e at the 4th year's en^, (which is incapable ofany 
funh^r improvement) the fum wiUtbethe whole money 
ci^e at the end of the 4th year, viz. 13 12. ^648/, 
^ 1 3 12/. ys. 81/. ^ as will appear from the following 
qperatioq.' 

Firft joo due at the ift ycata end, will 7 ^ -^ -o I 
19 3 years be increafed to 3 35 /'^ 4 



3 years 

Second^ 
ifill in two years amount to 

T^Wly, 300/. due at the 
vill in I year be augmented to 



Secondly^ 300/. due at the 2d years end, ) ^^^ ^g 
TtWly, 300/. due at the 3d years end, 7 . ^ g' 



And fourthly, th^ laft payment of the 7 ^^ 
{(pnuity due at the end of the 4th year is 3 



^e whole Ibrt due at the end of the 4th year ;^ 3 1 2 . 3 848 

Upon thefe principles the 2d table aforegping h con- 
ftruaed ; only inftead of 300/ you feek the amount of 
tl. aiinuity in the fame manner, for any tern) of year^ 
and at any rate per cent mentioned in the faid table. 

The Ufe of 1 A BLE 2d, 
"flRST find the ampunt of 1/ annuity at the rate 
WT ^feflt, and {or tb^ timft §iven ij:i the ouefti^n, ac- 

E b ' conlinr! 



ij9 COMPOUND INTEREST 

cording to the directions given as in table i{(, and thea 
multiplying the faid amount of lA by the annuity 
whofe amount is requir^a, the product will be the aa- 
fwer. 



TABLE IIL 
Skem)wg ijjhat I pound, payable at the end of 
any term of Tears to conie^ (under 16) // 
^v^orth in Ready Mone>, Difcount ^r Rebate 
being yearly computed at any ofthcfe Rates, viz, 
4, 5, 6, 7. ^ H,per Cent /^r Annum, Com- 
pos '^d Intel eft. 



I ^ I 



ii.9015381.9523811. 943396 
21.9245 56I.907029I. 889996 



3 
4 
5 



.888996 
.854802 
.S21927 



.86.;837 
822702 
78q«r26 



^839619 
792095 
747258 



•934579 

•873^38 
816297 

762895 

7r2C;86 



8. 



9^5925 

857338 
.793852 

.735029 

-680583 





7 
8 

9 
10 



7903 M 
•759917 

73069c 
.702586 
.6"'^c6.' 



.740. .5 
710681 
.676639! 
.6446C8I 
.6139' 2I 



.4O0960J. 

665057I 
627412I 
591898I 
.^58^91 



.6c63*j2j.630i69 

6227491-583490 I 
.5b2c.c9|.540268| 

•5439331-540248 
.508549!. 62103 



1 1 

12 

13 
14 

'J 



.049580 
624596 

.6' 0573 
•5^7474 

5^S26 



.58^6791 
.585^37 

,':3032i 

.505067 

481017 



520787) 

496989 

.468639 
442:^00 
4»7~65 



472092 
.444012 

4 « 4964 
387817 
^60446 



.42*^82 

•397113 

.367697 
.3-40461 

•3'524i| 



^ejl. ift. Suppofe 378/. 14/. lod, were due 4 
years hence, I demand what it is worth in ready mo- 
ney, rebate being made at 6 per cent per annum, Coffl- 
ponnd fntereft? 

HERE it is evident by the queftion that the whole 
money due at the 4 years end^ will be leflVoed in one 
fear, viz. at the end of the ;;d year, to 3^7 30^^/. 
(Kebate being made at 6 per cent/again that lam will 



4.r 



( 
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"he ^efTened iQ i year more, viz. at the en<i of the 
3d year, to 337 08,. which funi at the end of the 
ift year, will be again reduced to 318/. and laiily re- 
bating at 6 per cent as before for 1 year, the prefent 
worth will be found to be 300/. which will be raani- 
fcll by the 4 following dating in the llule of Three. 

lit If 106 : 100 : : ^78.743088 
Anfvoer 357 3048/. 

ad If 106 : 100 : : 357.3048 j^npiver ^I'j.o^i. 
3d If 106 : 100 : : 337.08 An/huer '^i^l, 

4th If 106 r 100 : : 318. Anfwer t^ooI, 

SO that it appears from the foregoing operation, 
that 3 7 8/. 14/. \o \ due four years hence, will be 
worth, 300/. prefent money. 

UPON this ground the preceeding table 3d is calcu*^ 
lated, to (hew what one pound due at the end of any 
number of years to come, is worth in ready money, 
rebate being made at any of the rates of compound !&• 
ter^ft, mentimied in the faid table. 

Conftru(5lion of the preceeding Tablet 3d. 

a xr ^ '^ ^ 

lit If 104 : 100 : : i 

Anfwer .9615384615 &c. 

ad If 104 : 106 : : .9615384615 

Anjhuer .9245562 &c. 
3d -If 104 : 100 : : ,9245562. 

Anjiuer . 8 8 8996+. 

THAT is to fay, Firft,if 104/. decreafe to 100/, i^i 
one year ; what will l/. decreafe to in the fame time? 
AnpMier .9615384615 ;f; fo that 961 531 (forther* 
is no neceffity for more than 6 decimal placet) is the 
£rfl decimal in the column under 4 per cent, and pla- 
ced right againft i year. 

Secondly, I fay in like qianner. If 104/. decreafe to 
IQo/. what will .9615384615 decre^e to; anfwer 

B b a 9.a 
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.9*245^62 &c. <he firft 6 iflaOes «lf t^hich are the iM iSt* 
dmal in th^ faid cohiflm of 4 (ter cent, add winch it 
j^ced right ng£iA 2 feUn* 

Thirdly, -If 104/. Atertdc td tdo/. what wi» 
•9245 $62 decreafe to; which I fihd to be .888996-)^ 
wfcftch is the 3d dedmal 10 the colamo of 4 ptr cqnt. 
Heoce it appears that.i/. dne kt the end of ^yeats to com^ 
il Worth .8 8^964. z= 17/. gd, j^ and fomewhat more, 
in ready money, rebate Being niade at the rate cSjf^ 
per tent per annam compound Intereft I 

the Ufc of f A B i E 3^. 

Suppofe you wanted to know how much ready ma» 
«ey woqld difcharge a debt of ^78/. 14/. lOf dtfe at 
the end of four years t6 coree, rebatt fceiof made at i 
per cent per amnuh compound intereft. 



FIRST (after haviir^ redtited ydttr 141. te^df to t 
Decimal) look in your table risht agadnf^ 4 years and 
under 6 per cetit, and y6u will nhd 'tha tfetSmal 
•79209^ which is the iu^ which i poiind^ due at the 
end of four years to conle; wduTd Be "H^ortk ikf ready 
money, which multf{^iA^l^ 379.^43(^6^. you have 
the anfwer gbb/ dUfd^« 



Note, rhhphfb&fMh:amplS^eh^i$/ht^'H$frhi^ 
mflet on nvAscA Table ift irOdivMSIt. 



^]^ 

^ 



fii!ii& 
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TABLE IV. 

r 

Shrwing th$ prefpnt Worth of.i pound Annrnty^ to 
to continue any term of Tears undfir i6, and 
and payable by yearly Pt^fnents^ CompQUnd In- . 
jterelt being computed at. any ofthefe fiates^ vhi. 

^ I 4j 5* 6, 7, eSr ^yper Cent per Annum. 

^1 



2 

3 
4 
5 



.9615^ 

1 .88609 

2.77509 
3-6:2939 



5 



] 



6 I 



8 



•952381 .943^91 93.571 -^2592 



i;8<94iJf.J^333v|; 80801 
2.67301I2 624^1 



2 72324 
3-54)9> 



4.4518.2I 4.37W47 



3.46)10 

4 2 12-i/) 



3.38721 

4 lOoix:) 



.7^326 
2.57709 
3.31212 
9V9-70I 



6 

7 
? 

9 

10 



5 24213 

6 00205 

6 732^4 

7-43533 
6.11089 



s.C750v|4-9'732|4'76'i5.3l4-62287 
' -^--. 5-5823315 3«928is. 20636 



5.78637 

7.10782 
7 72173 



4 K>V7V 



7 36008 



5 97129 



6 801696.51523 



7 0235b 



5 74663 

6 24688 
6 7 108 



i 1 

J>2. 

13 

4 



8.7.')047 

9-3.8507 
9.98964 

jto.^63 1 2 

11838 



II 



8 ^964.1 

8 863T5 

939357 
989864 



7 88^8717.^9867 



8 38384 
8 85268 
9.29498 



7 94268 

8 3576s 
8.74546 



ic^37?65l9«7 1 22 4 19^1079 1 



7.13096^ 
7.53607 

7 903771 
8.24423 

8.559t7 



THE findi^^ oa; ^he pre{ent w«rh of an anoBity m 
pounded ufm this f(^a&di9tioD» tU, If the prefeojt 
money which U paid fctr the purchase of a,n annuity, tf 
^ ;ntinue any term of years, he put forth at any rate of 
compound interqft, and aU Ibrborn UAtill the end of thi 
Said term -, that the total fum then due, Iball b« eqiud 
•to the whole annual pai^i^ments of the annuity^ com* 

Sound.intereft being. computed upon eaoh payment as it 
ecomes due to the end of the faid term,^ and at xhc 
ifame rate per cent. 

FOR bftance let it be required tO;^d H^e prefent 
%prth of an annuity of 378.743088/. to contmue j 
^eara, compound intereft being computed at 6 j^ ceot 



a82 COMPOUVD INTEREST 

IT is evident by the qucftion that there mufi 1>c 
computed, the prefent worth of 378.743088/. due at 
the lit years end, alfo the prcfcnt worth of the fame 
fum due at the 2d years end, and in like manner for 
the 3d year ; all which particular prefent values be- 
ing added together, the fum will be the prefent wortk 
•f the tmnuity propofed ; found in this manner, 

l(h If 106 : 100 :: 378.743088/. ' 
j^nfiver 357.3048/ 

ad. If 106 : 100 :: 357,304> 
Anfwer 337 08 

jd. If 106 : 100 :: 337.0S 
Anfv}er 318. 



Therefore the tot^l prefent worth 
•fn annuity of 178.743088/. to con ^ £\o\i,'^\ifi. 
ti;;uc three years is, 

= 1012/. 7/. 8^/ 



) 



: THE Conflru<n!on of Table 4th depends upon the 
iame principles, only you make j/. yjoer (afl term la 
your firil (Inting ; the anfwer to the firft (lating» your 
lal term in your 2d dating ; and the anfwer to your 2d 
flaring, the i.\{\ term'in your 3d ftating ; and the an- 
fweis fa found will be the 3 feverai Decimals in your 
column (under the rate per cent you compute youf 
re >ate ar) and right againit i> 29 and 3 yeais, in yoof 
Iril coloma , ' 

Note, 'The mTfiner offohtng qnefiions ly this table is th 
fame wtb that already Jhevjn^ Jv ujing thefreceedtng oner. 

■ tablS* 
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T A Li L L V. 

.skewing nvhat /•fnnuiiy, payable by yearly Pay- 
fsents, to continue any term of Tears under i^, 
1 pound ou/// purchafe ; Compound Intercfl 
being computed at any of thefe hates ^ viz, 4, 
^ *), 7f c5r 8, per Cent per lAnnum. 




I 



.05000 
.537^0 
3672r| 
.22^209! 
.25097 



I 



.19701 
.17231 
.15472 
.I4069 
1295 



1 1 
12 

15 



•'M'4l 
.10055 
.10010 
.09466 

0S994 



1203b 

11282 

.1064) 

.lOiOi 

096^4 



0600' 

54^43 

374«i 
2805 V 

j£373j 
.2033- 

.i'»9i3 

16103 

.14702 

.13586 



0700c 
.5^09 
.38105 

-95 '9 

.24^^89! 



8 



I .occoo 
56076 

.38803 

.30192 

250.5 



.12071/ 
.11927 

.It)296f 

10758 

I 02 96 I 



2C979 

.18555 

16746 

.153^8 
•14337 

5 

o 



•' >3 
.125 

.1 1965 

.11434 
■ '09791" 



.21631 
.19207 

.17401 
.i6v 07 

I^'g02 
.14.07 

13269 
.126^2 
. I 2 I 29 
.116 2 






Upon the following Principles, the Conftru<5tioQ 
of ihetoregoing i able vth, is grounded. 

FIRST you may prefuppofe any annuity at pleafnre 
at a certain rate pjer cent, and for the number of ve.i s 
\sranted(as for inftancc 1/ for 2 ytars at 6 per cent mr 
annum. Next find by (tihle ,.th; whac t'le faid rMie 
pound annuity to continue 2 years at 6 p..r cent a 
worth in ready money, which by the faid 4th 7"a!':e 
will be found 1.83339/. Then fay by tlie rule of Thrrf^ 

£ £ € 

If I 83339 : 1 1 : 1 

That is to fay. If «■ B-x^^k^L buv ai» annnitr of vi. to 
<pnuAue 2 years> at 6 per ceot ^ whai aonoit^ will iL buy 



tfi4 Saperikial Mcftfore*; Csff^ 

for the faid time and at the faid rate oflotereft; wliick. 
by the operation will be fducd •5454^/. =z 10/. iid, 
rery near* Therefore the faid decimal .54543/. it to 
be placed as the 2d number io uble 5thL9 under 6 
pei cent right againft 2 years. Hence it follpivs Uiat 
if lA be divided by every one of the. nuAibera^ in all 
the columnsi in. the fisTerai catea perofnL in. tahLe|4th, 
the quotients will give the relpe^ire numbers in the 
like columns in table 5th. Id which opeiatiooit wili 
be requifite, that the ntunbers in table 4th be condnned 
to more pi ace« than are there expreCed, to pre^Eeat 
crrof9 that may ar-ife by adding of defeftiFe decknals* 

Note. T&e mofmer of khh^ fueflicm. hjl. tins tM$t^ 
if the fame as in aUtbt refi» 
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of Superficial Mba^vrb^ 



TBfS.may be perfqrmed thnee federal .ways, __ 
by Decimals, by Aliic|uot pant, and by Croft 

SdultiplicatioB. 

THE tad of thefe methods is txfod by moft vork«y 
iien, except glaziers, whofe foot beina decimally di- 
vided, cafi; up the contents of their won by decimalsu 
However as the operation l^ alHquot parts is not onl| 
inuch more iimple. but in maoy cafes nK>re coneife than 
(by crofi Multiplication ; I ffialh therefore (hew how 
^he fupetficial contents .of any piece of work is to be 
found by Pradlice, glaziers work only excepted* which 



Stiperdclhil Meafiires, 6fV« Hjf 

ThcTABLE. 

M Thirds m^ke J thus"' make xfecortd^ marked thtu'^ 
ia Seconds make i /^r/, marked pts» 

ia Piir// fUtfi^ I inch^ marked in. . 

13 Incites make i/oot, marked feeiw 

9 Sfuarefeet make ifquareyard* 

Gerihal Rulb. 

]iiOti|^y the length by the breidfh, ^nd the pfbdi^ 
Is the fnperfidd corir^nt. 

ift. Of Glazonihg aitd Mafoning. 

, JN gkzofifei and mafoDKjg, dcmcifions arc tiken fii 
ftti alid ihAes, and th'fe contdnt ^Ven in fquitre fe^t. 

fei A M P L fe S. 
ift Hoidr inany feet of glazing sre thersis a Ww 
|«# wUeh is 5.5 ^^^^ ^o°S' ^<1 ^-^ broateli 

55 

■ B-^-- 

440 
<6v 



20 90 
iere you fee tfce operation is ftifSimtA deomaStjl^. 
which gives for anfwer ao.90 feA. 

2d Suppofe a yard 22 feet 4 inches long, and 19 
feet 7 inches in breadth,* to be paved with free ftone; 
how many fquare feet of payment are there in the 
fame ? Anfwer ^n feet 4 inches /^ parts: found by ali^^ 
imot parts thttSf feet in 

22-4 



19, 


- 


7 








t 




201 


• 







a 


• 


.40 




XI 


w 


03 




1 


• 


i6- 


4 



4blfiH€r 437 • 4 • # 
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IN performing this operation, I firft multiply my 
ny 22 feet 4 inches, by 19 .feet in this 
manner, viz. 1 fay 9 times 4 is 36, which being 3 
feet, I therefore fet down a nought under my inches, 
and carry, 3 feet to the line of feet, faying, 9 times 
2 is 18 and 3 I carry is 21 ; and fo on as in fimple 
Multiplication to the end of that line ; I next begin to 
multiply by my one, which being one ten, I therefore 
£iy 10 times 4 inches is 40, or once 4 is 4, which is 
the fame thing; only remember that your 4 poflefs 
the place of tens, and paffing on to feet, I in like man- 
ner fay, once 2 is 2, &c. obferving as before, to place 
the ifl figure in the 2d place of integers, which lin^ 
being finifhed, I then have 22 feet, 4 inches multiplied 
by 19 feet 5 but it yet remains to multiply 22 feet 
4 inches, by 7 inches. Now it is plain that 24 feet 4 
ioches multiplied by 1 foot, would have ftiil remained 
22 feet 4 inches, therefore I take alliqupt parts, inllead 
of multiplying by 7 inches, viz. for 6 inches (which is 
4 foot) I take ■}- of 22 feet 4 inches, which gives 1 x 
feet 2 inches, and again fox the i inch that remains, I 
take j- of II feet 2 inches, which fevetal iums 
being all added together give the whole content 
437 feet, 4.inches> 4 parts. Or it might be done ia 
Ais manner. feet inchs • 

22 4 
6 



134 - 

3 


!• 


402 - 
22 - 4 
11- 3 
1 -'10 • 


'4 



437 • 4-4 

QERB 
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HERE according to practical MuhipHcation (be- 
•aufe it is tedicus to multiply by 19, the Multiplicand 
being a mixt number) I multiply firfi by 6, and then 
ftgafn that produ<ft by 2, which is the fame as if I multi- 
plied 22 feet 4 inches by 18 feet, 3 y 6 being etjudl 
^r 18. Then fr)r the 1 foot more, 1 take the number 
given to be multiplied, viz. 32 feet 4 inches, and a- 
gain take the half of that for 6 inches, and for the i 
inch, tak." |. of that line, which beinp, all added toge- 
ther gives the contents ^^J /eet, 4 i/icA, j^ farts, at^ 
before. 

Painters, Joyners, andPlaifl'erers work. 

IN thofe feveral kinds of work, dimenfions arc ta- 
ken in feet and inches but the contents given in f<^uare 
yards> found by dividing the fupcrficial feet by9. 

EXAMPLES. 

ifl-. In Painting. 

The height of a room being 10 feet 6 inches, and 
80 feet 4 inches about ; I demand the conteot ia 
f^uare yards ? 



feet 
So 
10 


iff 

• 4 
: 6 


803 
40 


• 4 
2 



f)843 : 6 



2A 



p-"- It 

ijjIS^ Of Supcrljcial M?;ifurc|. 

2d. Joyner'i Work. 



How nany yards «f waiofcot doth that rooip take 
I, whofe height u 12 ieet 3 iacfaesn aod compafs i^^ 



2' , whole hci, 
;t 6 inches i 



feet /#. 
S04 : 6 
12 : 3 



S254 : o 
36 : I 

9)1280 : 



: yds. ft. m. p^ 

142 : 2 : I s 6 ^fiver 142 : 2 : 1 : 6 

IN pfTforming this queftion, I iirft multiply 104 feet 
6 inches by I2> as in compound N^ultiplicatioD ; then 
beciiufc ; inches is ;^ of a foot, I therefore take ^ uf 
104 fett 6 inches, which, placing befow my other line, 
and adding topether, 1 have 1280 feet i inch and 6 
pHrts, which fum dividing by 9 (9 fquare feet being a 
l^uare yard) 1 have ior anfwer 142 yards* fll £eet» i incJi 
•ad 6 paru. 
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